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GEOLOGIC TRANSCRIPT FROM APOLLO 11 MISS ION* 
By 
David S c h l e i c h e r ,  E d i t o r  
INTRODUCTION 
Because complex d a t a  t h a t  a r e  p resen ted  o r a l l y  and extempor- 
aneous ly  a r e  f a r  e a s i e r  t o  s t u d y  from a w r i t t e n  record  t h a n  from 
t h e  o r a l  d e s c r i p t i o n  a l o n e ,  t h e  Lunar Geology Experiment (LGE) 
team prepared a t r a n s c r i p t  of a l l  communication between t h e  LM 
and t h e  Capcorn d u r i n g  d e s c e n t  and l u n a r  s t a y  u n t i l  t h e  end of EVA. 
This  t r a n s c r i p t  was a b a s i s  f o r  s t u d y  of t h e  g e o l o g i c  d a t a  pre-  
s e n t e d  d u r i n g  t h a t  time. 
METHOD AND RESULTS 
Quick- time T r a n s c r i p t  
A quick- t ime t r a n s c r i p t  was prepared by two c o u r t  r e p o r t e r s  
working t o g e t h e r  ( f i g .  1).  The f i r s t  r e p o r t e r  t r a n s c r i b e d  t h e  
d i s c u s s i o n  on a s t enograph  ( shor thand)  t y p e w r i t e r ,  and t h e  sec -  
ond t r a n s l a t e d  the  s tenograph n o t e s  and typed t h e  t r a n s c r i p t .  
The t r a n s c r i p t  was d i s p l a y e d  on c l o s e d - c i r c u i t  t e l e v i s i o n  i n  
MCC-H, g e n e r a l l y  w i t h i n  a minute a f t e r  the  cor responding  v o i c e  
communication. I s o l a t e d  s h o r t  phrases  commonly appeared w i t h i n  
seconds.  Xerox c o p i e s  of the  t r a n s c r i p t  were d i s t r i b u t e d  w i t h i n  
a few minutes a f t e r  i t  was typed. The t o t a l  quick- t ime t r a n -  
s c r i p t  comprises a lmost  11,000 words and covers  11 hours and 22 
minu tes ,  from GET 04 04 1 7  t o  GET 04 15 39. The p a r t  from t h e  
2.5-hour EVA comprises roughly 4,500 words, about  h a l f  o f  which 
r e l a t e d  t o  t h e  Lunar Geology Experiment. 
The r e p o r t e r s ,  p a r t i c u l a r l y  t h e  t y p i s t  , took o c c a s i o n a l  rest 
p e r i o d s  when they  d e l i b e r a t e l y  omit ted nongeologic d i s c u s s  ion. 
Occas iona l  b r i e f  t r ansmiss ions  a r e  thus  excluded,  b u t  As t ronau ts  
Armstrong 's  and A l d r i n ' s  comments from d e s c e n t ,  touchdown, and 
EVA a r e  e s s e n t i a l l y  complete. 
*Prepared under NASA c o n t r a c t  no. T-65253G. 
THE SURFACE I S  FINE AND POWDERY, I CAN KICK I T  UP LOOSELY WITH MY M 
TOE I T  DOES ADHERE I N  FINE LAYERS LIKE POWDERED CHARCOAL TO THE SOLE lrgW 
AND IIISIDE OF MY MOTS , I ONLY GO I M  A SlVlALL 
FRACTION OF AN INCH a MAYBE AN EIGHTH OF AN INCH t BUT I CAN SEE THE FOOT 
PRINTS OF MY BOOTS AND THE TREADS I N  M E  FINE SAMlY PARTICLES 
NEIL, M I S  I S  HOUSTON, WE ARE COPYING, 
GET 109 25 
THERE SEEI'E TO E NO DIFFICULTY I N  NVING AROUND AS WE SUSPECTED IT 'S 
MI PERHAPS EASIER THAN THE SIMULATIONS AT ONE SIX G THAT WE PERFOWvlED 
I N  VARIOUS SIMULATIONS ON THE GROUND, 
PRACTICALLY NO TROUBLE TO WALK AROUND, 
M E  DESCUW ENGINE DID NOT LEAVE A CRATER OF ANY SIZE 1 I T  HAS ABOllT ONE 
FOOT CLEARANCE ON THE GROUND, WE ARE ESSENTIALLY ON A K R Y  LEVEL PLACE 
HERE, I CPN SEE SGIE EVIDENCE OF W S  EMINATING FROM THE DESCENT ENGINE 
OF A VERY SIGNIFICANT PJVIOUNT, 
OKAY, BUZZ, WE READY TO BRING 6X>M THE M R A ,  
I AM ALL READY, I THINK ITS ALL SQUARED AWAY AND I N  
GOOD SHAPE, 
OKAY I 
F i g u r e  I.-- Sample r e p r o d u c t i o n  of quick- t ime t r a n s c r i p t  d i s t r i b u -  
t e d  i n  MCC-H d u r i n g  EVA'S.  
Revis ion  and Paraphras ing  
I n  response  t o  q u e s t i o n s  from t h e  Geology team and o t h e r  e x p e r i -  
m e t e r s ,  f u r t h e r  g e o l o g i c  d a t a  were p r e s e n t e d  between t h e  end of EVA 
and splashdown (GET: 04 18 33 t o  0 4  18 47- -ques t ions  answered 
r i g h t  a f t e r  EVA; 05 0 3  10 t o  05 03 14- -geo log ic  summary; 05 17 17  
l i f t o f f ;  and 06 07 33 t o  06 07 42- -ques t ions  a s  t o  l a n d i n g - s i t e  
l o c a t i o n ,  documented sampling,  and d e p t h  of  blocky-rimmed c r a t e r s ) .  
These  d a t a  comprise abou t  2,300 words and were t r a n s c r i b e d  i n  e i t h e r  
t h e  PA0 "Miss ion Commentary" o r  t h e  MSC "Apollo 11 Air-to-Ground 
Voice T r a n s c r i p t  ." 
Except f o r  t h e  q u e s t i o n s  on PSEP and d u s t ,  t h e s e  d a t a  and t h e  
o r i g i n a l  quick- t ime t r a n s c r i p t  have been r e v i s e d  and e d i t e d  by 
members of t h e  Lunar Geology Experiment team on t h e  b a s i s  o f  r e -  
p e a t e d l y  l i s t e n i n g  t o  t h e  cor respond ing  a u d i o  t a p e s .  P a r t i c u l a r  
a t t e n t i o n  has  been pa id  t o  p u n c t u a t i o n ,  i n  an a t t empt  t o  convey i n  
t r a n s c r i p t  t h e  meanings sugges ted  by v o c a l  i n f l e c t i o n s ,  and t o  
i d e n t i f y  minor e d i t i n g  and show i t s  r e l i a b i l i t y .  
I n  t h e  l i t e r a l  t r a n s c r i p t ,  e d i t e d  s e c t i o n s  r e l a t i n g  t o  t h e  
Lunar Geology Experiment a r e  s l i g h t l y  i n d e n t e d  and r e p l a c e  c o r r e -  
sponding s e c t i o n s  i n  t h e  MSC t r a n s c r i p t .  The remainder of  t h e  MSC 
t r a n s c r i p t  h a s  n o t  been e d i t e d ,  and i t s  t ime  r e f e r e n c e s  have been 
p rese rved .  Geologic d e s c r i p t i o n s  made b e f o r e  and a f t e r  EVA a r e  
e x c e r p t e d  from t h e  MSC or PA0 t r a n s c r i p t s ,  and keyed t o  a v a i l a b l e  
t i m e  r e f e r e n c e s .  The pa raphrased  t r a n s c r i p t  a t t e m p t s  t o  convey 
t h e  p r e c i s e  meanings sugges ted  by v o c a l  i n f l e c t i o n s  on t h e  a u d i o  
t a p e s .  T h i s  t r a n s c r i p t  e l i m i n a t e s  some of t h e  a m b i g u i t i e s  p r e s e n t  
i n  t h e  l i t e r a l  t r a n s c r i p t ,  and i t  i s  c o n s i d e r a b l y  s h o r t e r .  The 
pa raphrased  t r a n s c r i p t  i s  keyed t o  t h e  l i t e r a l  t r a n s c r i p t  by GFT, 
and a c t i v i t i e s  a r e  i n d i c a t e d ,  s o  d e s c r i p t i o n s  can be t i e d  t o  p o i n t s  
on t h e  t r a v e r s e  . 
EVALUATION 
The quick- t ime t r a n s c r i p t  i s  rough,  p r i m a r i l y  because  of  t h e  
speed w i t h  which i t  was t y p e d .  Punc tua t ion  i s  haphazard ,  and 
numerous m i s s p e l l i n g s  and t y p o g r a p h i c a l  e r r o r s  a r e  p r e s e n t .  S e v e r a l  
i n a d v e r t e n t  omiss ions  were made, e s p e c i a l l y  d u r i n g  p e r i o d s  of bad 
communication, and a t  l e a s t  one s e r i o u s  m i s t r a n s c r i p t i o n  (coord i -  
n a t e s  p resen ted  i n c o r r e c t l y  a t  GET 04 14  37 2 8 ) .  The speakers  a r e  
n o t  i d e n t i f i e d ,  probably  because  t h e  r e p o r t e r s  were  n o t  complete ly  
f a m i l i a r  w i t h  t h e i r  v o i c e s .  But t h e  t r a n s c r i p t  i s  s u r p r i s i n g l y  
a c c u r a t e  and shows no  obvious d e t e r i o r a t i o n  of accuracy  d u r i n g  EVA. 
It i s  complete f o r  a l l  g e o l o g i c  a s p e c t s  of t h e  l a n d i n g ,  LM-window 
d e s c r i p t i o n ,  and EVA, but i t  does  n o t  i n c l u d e  v o i c e  t r a n s m i s s i o n s  
a f t e r  EVA. The r e p o r t e r s '  courtroom exper ience  and t h e i r  e x p e r i e n c e  
i n  s i m u l a t i o n s  enabled them t o  recogn ize  complex t e rmino logy ,  t o  
hand le  g a r b l e d  t r a n s m i s s i o n s ,  and t o  e d i t  i n t e r r u p t i o n s  and in tended  
c o r r e c t i o n s  sugges ted  by i n f l e c t i o n .  
The t a b l e  on which t h e  quick- t ime t r a n s c r i p t  was typed was 
r e l a t i v e l y  s t a b l e ,  t h u s  minimizing image smear,  and t h e  TV camera 
was w e l l  a d j u s t e d ,  showing t h e  l i n e  o f  t r a n s c r i p t  t h a t  had j u s t  been 
typed .  Some of t h e  Lunar Geology Experiment team members, however, 
were t o o  f a r  from t h e  n e a r e s t  TV moni tor  t o  r e a d  t h e  t r a n s c r i p t  a s  
i t  was d i s p l a y e d .  
G e n e r a l l y ,  a  w r i t t e n  record  i s  much e a s i e r  t o  s t u d y  t h a n  an 
o r a l  d e s c r i p t i o n .  C e r t a i n l y  t h e  quick- t ime t r a n s c r i p t  proved u s e f u l  
f o r  s e e i n g  whether  major g e o l o g i c  o b j e c t i v e s  were  b e i n g  met and f o r  
r e c o g n i z i n g  new problems w h i l e  t h e  a s t r o n a u t s  were s t i l l  on t h e  
s u r f a c e .  I n  s h o r t ,  i t  was a  v a l u a b l e  way t o  compare t h e  d a t a  t h a t  
had been g a t h e r e d  w i t h  t h o s e  needed t o  s o l v e  t h e  g e o l o g i c  problems. 
Gaps i n  g e o l o g i c  knowledge were t h u s  r e a d i l y  a p p a r e n t ,  and s i g n i f i -  
c a n t  and s p e c i f i c  q u e s t i o n s  could  be posed t o  f i l l  them d u r i n g  t h e  
m i s s i o n .  Moreover, t h e  LGE t r a n s c r i p t  remains a t  t h i s  w r i t i n g  t h e  
most a c c u r a t e  r e c o r d  of  v o i c e  communications f o r  some p a r t s  of t h e  
m i s s i o n ,  and h a s  t h e r e f o r e  proved i n v a l u a b l e  f o r  g e o l o g i c  s t u d y .  
The paraphrased t r a n s c r i p t  condenses and c l a r i f i e s  t h e  l i t e r -  
a l  t r a n s c r i p t .  I t  is somewhat l i k e  a  road map p r i n t e d  on a n  a e r i a l  
photograph: t h e  map shows where t h e  roads  a r e ,  even though it ob- 
s c u r e s  t h e  d e t a i l s  of t h e  photograph. S i m i l a r l y ,  p a r a p h r a s i n g  ob- 
s c u r e s  t h e  pauses  and d e t a i l s  of i n f l e c t i o n ,  b u t  shows what they 
meant. The e a s e  o f  u s i n g  a paraphrased t r a n s c r i p t  compensates f o r  
t h e  poss  i b  l e  l o s s  of informat  ion. 
RECOMMENDAT IONS 
T r a n s c r i p t  P r e p a r a t i o n  and Revis i o n  
1. The Lunar Geology Experiment team should c o n t i n u e  t o  u s e  a  
qu ick-  t ime t r a n s c r i p t  d u r i n g  l u n a r  EVA'S, improving t echn iques  
f o r  p roduc t ion  and d i s t r i b u t i o n .  
2. The c o u r t  r e p o r t e r s  should  c o n t i n u e  t o  p a r t i c i p a t e  i n  s imula-  
t i o n s ,  b o t h  t o  l e a r n  terminology and t o  g a i n  more f a m i l i a r i t y  
w i t h  t h e  v o i c e s  and v o c a l  mannerisms of t h e  crew. 
3.  The Lunar Geology Experiment team should be a b l e  t o  p l a y  back 
a u d i o  t apes  as soon as t h e y  have been recorded ;  t h e  c a p a b i l i t y  
of p l a y i n g  back s h o r t  s e c t i o n s  of t a p e  immediately is needed 
t o  check and r e v i s e  t h e  t r a n s c r i p t .  Th i s  could be done by 
u s i n g  two a d d i t i o n a l  t a p e  r e c o r d e r s  i n  t h e  Sc ience  Suppor t  
Room. 
4. E d i t i n g  a t r a n s c r i p t  i s  t ime consuming. Consequently,  t h e r e  
is  a q u e s t i o n  as t o  how much t i m e  should be s p e n t  i n  d e v i s i n g  
and u s i n g  e l a b o r a t e  p u n c t u a t i o n  t o  show p r e c i s e l y  how t h e  
t r a n s c r i p t  was spoken. Probably  a paraphrased t r a n s c r i p t  
should  be prepared from a f a i r l y  rough f i r s t  r e v i s i o n  o f  t h e  
o r i g i n a l  quick- t ime t r a n s c r i p t ,  e s p e c i a l l y  i f  t h e  p a r a p h r a s i n g  
c a n  be e d i t e d  by t h e  crew. 
5. Because of t h e  complexi ty  of p r e p a r i n g  an a c c u r a t e  t r a n s c r i p t ,  
t h e  s e r i v c e s  of a  h i g h l y  competent s e c r e t a r y  a r e  needed d u r i n g  
o r  immediately a f t e r  t h e  miss ion.  
Communications Procedures  
1. Some f o r m a l i t y  i n  o r a l  p r e s e n t a t i o n  ( o f  "Voice Communications 
Standards"  i n  Lunar Geology Experiment Console Handbook Apol lo  
11%) would e l i m i n a t e  many of  t h e  a n b i g u i t i e s  i n  t h e  t r a n s c r i p t :  
r i g o r o u s  use  of "one-one" f o r  "eleven" f o r  example. Some c a r e  
should be t aken  t o  avo id  words t h a t  a r e  e a s i l y  miscons t rued ,  
f o r  example, "rocky" f o r  "blocky." 
2. I f  communication o r  p r e s e n t a t i o n  is marg ina l ,  i t  i s  h e l p f u l  
f o r  t h e  Capcom t o  pa raphrase  and r e p e a t  complex d a t a  of h i g h  
s c i e n t i f i c  p r i o r i t y .  
* Manned S p a c e c r a f t  C e n t e r ,  Experiments Sys tems Branch, 1969, 
Lunar Geology Experiment Console Handbook Apol lo  11: 
Nat l .  Aeronau t ics  and Space A d m . ,  p. 4-5. 
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Communication problems 
t o t a l  l o s s  of s i g n a l  
-- 
s i g n a l  broken,  bu t  r e c o g n i z a b l e  
a s  words o r  s y l l a b l e s  
bad ly  broken s i g n a l  
I n t e r p r e t a t i o n  of m i s s i n g  words 
Examples GFT 
(?) a l m o s t - c e r t a i n  i n t e r p r e t a t i o n  v i r t u a l l y  (?) 04 1 3  25 45 
[- -1 more s p e c u l a t i v e  i n t e r p r e t a t i o n  [down -- t h e r e ]  04 1 3  23 38 
[ ] e d i t o r i a l  a d d i t i o n  of words  hat's what] 0 4  1 5  34 36 
n e g l e c t e d  i n  c o n v e r s a t i o n ,  it looks  l i k e  
b u t  unders tood down h e r e .  
a l t e r n a t i v e  p o s s i b i l i t i e s  i n s i d e s  
p r e f e r r e d  c h o i c e  on t o p  [ s i d e s  3 04 1 3  24 48 
Punc tua t ion  
- - pause ) I t ' s - - t h e  
1 s t r u t  i s n ' t  
. . .  uncompleted sen tence)  c o l l a p s e d  t o o  
) f a r ,  b u t  . . . 0 4 1 3  22 59 - 
JCJCJC i n  t h e  MSC t r a n s c r i p t ,  t h r e e  
a s t e r i s k s  deno te  c l i p p i n g  
of words o r  phrases .  
GKC = GET + 16 days  13  h r  32 min 
Part A: Literal Transcript 
Geologic Excerpts from Descript ion during Descent 
(approximate GET 04 06 46) 
I%IP For~rard,  fon*rard; 30 f e e t  down; two and a ha l f ;  
picking up some dust .  
Geologic E x c e r ~ t s  from m-window Descr ip t ion  
(approximate GET 04 06 53) 
CDR Houston, t h a t  may have seemed like a very long 
f i n a l  phase, The au to  t a r g e t i n g  bras tak ing  us 
r i g h t  i n t o  a foot  ba l l - f  i e ld-s ized  c r a t e r ,  with l a rge  
number of  b ig  boulders and rocks, f o r  about one o r  
two c r a t e r  diameters around it; and it requi red  us  
- - - -  and f ly ing  manually over t h e  rock f i e l d  t o  
f i n d  a reasonably good area.  
LMP We'l l  ge t  t o  t h e  d e t a i l s  of what i s  around here, but 
it looks l i k e  a c o l l e c t i o n  o f  jus t  about every 
v a r i e t y  of shape, angu la r i t y ,  granular i ty--about  
every v a r i e t y  of  rock you could f ind .  The c o l o r  
is--r.rell, i t v a r i e s  p r e t t y  much depending on how 
you're  looking r e l a t i v e  t o  t h e  zero-phase poin t .  
There doesn ' t  appear t o  be t oo  much of  a gene ra l  
co lo r  at al l ;  however, it looks a s  though some of 
t h e  rocks and boulders--of 5rhich t h e r e  a r e  q u i t e  a 
few i n  t he  near a rea- - i t  looks a s  though t h e y ' r e  going 
t o  have some i n t e r e s t i n g  co lor  t o  them. Over. 
CC Tranqui l i ty ,  Houston. We have you pi tched up about 
four  and a h a l f  degrees. Over. 
CDR That ' s  confirmed by our  l o c a l  observation. 
CDR Houston, t h e  guys t h a t  s a i d  t h a t  we wouldn't be 
ab l e  t o  t e l l  p r e c i s e l y  whese we a r e  a r e  the  winners 
today. We were a l i t t l e  busy worrying about pro- 
gram alarms and th ings  l i k e  t h a t  i n  t he  pa r t  o f  t h e  
descent where we would normally be picking out  our  
landing spot;  and a s ide  from a good look a t  s eve ra l  
of t h e  c r a t e r s  Ire came over i n  t h e  f i n a l  descent,  
CDR 
CDR 
cm 
CDR 
CDR 
I haven't been able t o  pick out the  things on the  
horizon a s  a reference a s  yet .  
The area out the  left-hand window i s  a r e l a t i v e l y  
l e v e l  plain,  cratered with a f a i r l y  large  number 
of c ra te r s  of the  f ive-  t o  f i f ty - foo t  variety,  
and s ~ m e  ridges twenty, t h i r t y  f ee t  high, I 
would guess, and l i t e r a l l y  thousands of l i t t l e  one- 
and two-foot c ra te r s  around the  area. We see some 
angular blocks out several  hundred fee t  i n  f ront  
of us, t h a t  a r e  probably two fee t  i n  s i ze  and have 
angular edges. There i s  a h i l l  i n  view jus t  about 
on the  ground t r ack  ahead of us; d i f f i c u l t  t o  
estimate, but migh-e a half  mile or  a mile. 
Sounds l i k e  it looks a l o t  be t t e r  than it did  
yesterday a t  tha t  very low sun angle. It looked 
rough a s  a cob then. 
It r e a l l y  was rough, Mike, over the  targeted landing 
area. It was extremely rough--cratered and large  
numbers of rocks t h a t  were probably some--many 
l a rge r  than f i v e  or t e n  f e e t  i n  size.  
When i n  doubt, land long. 
Thatf s what +re did. 
I ' d  say the color of the  l o c a l  surface i s  very com- 
parable t o  t h a t  we observed from o r b i t  a t  t h i s  sun 
angle--about 10 degrees sun angle--or t h a t  nature. 
I t ' s  p re t ty  much without color. I t ' s  gray, and i t ' s  
very white o r  chalky gray a s  you look in to  the  zero- 
phase l ine ,  and i t ' s  considerably darker gray, more 
l i k e  ashen gray, a s  you look out 90 degrees t o  the  
sun. Some of  the  surface rocks i n  close here, t h a t  
have been f rac tured or disturbed by the  rocket- 
engine plume, are  coated with t h i s  l i g h t  gray on 
the outside, but where they have been broken they 
display a dark--very dark gray in te r io r ,  and it 
looks l i k e  it could be country basalt .  
EVA Transcript  
GET 
04 1 3  l g  16 CDR 
( TRANQ 
LMP 
(TRANQ) 
CMP 
(COLUMBIA) 
LMP 
(WQ) 
CDR 
(TRANQ) 
CDR 
( TRANQ ) 
Okay. Houston, I ' m  on the  porch. 
Roger, Neil .  
Okay. Stand by, Neil .  
Columbia, Columbia, t h i s  i s  Houston. One minute 
and 30 seconds t o  LOS, A l l  systems GO. Over. 
Columbia. Thank you. 
Stay where you a r e  a minute, Neil .  
Okay. Need a l i t t l e  s l ack?  
You need more s l ack ,  Buzz? 
No. Hold it j u s t  a minute. 
04 13 20 4 1  CDR Okay. 
( TRANQ 
04 1 3  20 56 W Okay. Everything's n ice  and s t r a i g h t  i n  he re ,  
( TRANQ) 
CDR 
( T R A N Q )  
LMP 
( TRANQ) 
CDR 
( TRANQ) 
LMP 
(TRANQ) 
CDR 
(TRANQ) 
CDR 
(TRANQ) 
CC 
CDR 
( TRANQ 
CC 
LMP 
(TRANQ) 
CC 
LMP 
(TRANQ) 
CC 
LMP 
( TRANQ 
CC 
CC 
CDR 
( TRMQ) 
Okay. Can you p u l l  t h e  door open a l i t t l e  more? 
A 1 1  r igh t .  
Okay. 
Did you get t h e  MESA out?  
I'm going t o  p u l l  it now. 
Houston, the  MESA came down a l l  r igh t .  
This i s  Houston. Roger. We copy. And we ' r e  
standing by fo r  your TV. 
Houston, t h i s  i s  Neil.  Radio check. 
Neil ,  t h i s  i s  HL .:.'~n. Loud and c lear .  Break. 
Break. Buzz, t h i s  is Houston. Radio check, and 
ve r i fy  TV c i r c u i t  breaker i n .  
Roger, TV c i r c u i t  breaker 's  i n ,  and read you 
f ive-square . 
Roger. We ' r e  get t ing a p ic ture  on t h e  TV. 
You got a good p ic tu re ,  huh? 
There's a great  deal  of contras t  i n  it, ard cur- 
r en t ly  i t ' s  upside-down on our monitor, but we can 
make out a f a i r  mount of d e t a i l .  
Okay. W i l l  you ver i fy  t h e  posi t ion - the  opening 
I ought t o  have on the  camera? 
Stand by. 
Okay, Neil, we can see you coming down t h e  
ladder now. 
Okay. I jus t  checked ge t t ing  back up tha t  f i r s t  
step, Buzz. I t ' s - - the  s t r u t  i s n ' t  collapsed too 
fa r ,  but. . . It' s adequate t o  get  back up. 
C C 
CDR 
( T ~ Q  ) 
C C 
LMP 
( T ~ Q  ) 
CDR 
( TRANQ ) 
CDR 
CDR 
CDR 
C C 
CDR 
CDR 
LW 
CDR 
Roger. We copy. 
It takes  a p r e t t y  good l i t t l e  jump. 
Buzz, t h i s  i s  Houston. F two, one one- 
s i x t i e t h  second f o r  shadow photography on 
t h e  sequence camera. 
Okay 
I ' m  a t  t he  foot  of t h e  ladder .  The LM foot -  
pads a r e  only depressed in  t h e  sur face  about 
1 o r  2 inch&, al though the  sur face  appears t o  
be very,  very f i n e  grained a s  you ge t  c lo se  t o  
i t .  I t ' s  almost l i k e  a  powder-- down there .  
It ' s  very f i ne .  
I ' m  going t o  s t e p  of f  t h e  LM now. 
THAT 1 S ONE SMALL STEP FOR MAN, ONE GIANT LEAP 
FOR MANKIND. 
Yes, the  sur face  i s  f i n e  and powdery. I can 
kick i t  up loose ly  wi th  my toe .  It does ad- 
here  i n  f i n e  lave  s  l i k e  powdered charcoa l  t o  
t h e  s o l e  and e:I!ji:y of my boots. I only go 
i n  a  small f r a c t i o n  of an inch--maybe an 
e ighth  of an inch,  but  I can see t he  foot -  
p r i n t s  of my boots and t h e  t reads  i n  t h e  f i n e  
sandy p a r t i c l e s .  
Neil ,  t h i s  i s  Houston. We're copying. 
There seems t o  be no d i f f i c u l t y  i n  moving around, - 
a s  we suspected; i t ' s  even perhaps e a s i e r  t han  
t h e  s imulat ions a t  one-sixth C t h a t  we performed 
i n  various s imulat ions on t h e  ground. 
v i r t u a l l y ( ? )  no t roub le  t o  walk around. 
The descent engine d i d  not  leave a c r a t e r  of any , 
s i ze .  It has about one foo t  clearance on t h e  
ground. We're e s s e n t i a l l y  on a very l e v e l  place 
here. I can see  some evidence of  r ays  emanating 
from t h e  descent engine, but a very i n s i g n i f i c a n t  
amount. 
Okay, Buzz, we ready t o  bring down t h e  camera? 
I ' m  a l l  ready. I th ink  it ' s  been a l l  squared 
away and i n  good shape. 
Okay. 
12 
04 13 27 05 LMP 
04 13 27 13 CDR 
04 13 27 28 LMP 
04 13 27 51 LMP 
04 13 27 55 CDR 
04 13 28 0 1  LMP 
04 13 28 02 CDR 
04 13 28 17 CDR 
r n P  
CDR 
CDR 
CDR 
CDR 
w 
Okay. You' l l  have t o  pay out  a l l  t h e  UC. It 
looks l i k e  i t ' s  coming out  n i ce  and evenly. 
Okay. I t ' s  q u i t e  dark here i n  t h e  shadow and a 
l i t t l e  hard f o r  me t o  see  t h a t  I have good foot ing .  
I ' l l  work my way over i n t o  the  sunl ight  here  without 
looking d i r e c t l y  i n t o  t h e  sun. 
Okay. I t ' s  t a u t  now. 
Okay. I th ink  you' r e  pu l l i ng  t h e  wrong one. 
I ' m  just--Okay. I ' m  ready t o  p u l l  it down now. 
There was s t i l l  a l i t t l e  b i t  l e f t  i n  the-- 
Okay. Don't hold it q u i t e  so t i g h t .  
Okay. 
Looking up a t  t h e  LM--I'm s tanding d i r e c t l y  i n  the  
shadow now looking up a t  Buzz i n  t h e  windows-- 
and I can see  everything q u i t e  c l ea r ly .  The l i g h t  
i s  s u f f i c i e n t l y  bright--backlighted i n t o  t h e  f r o n t  
of t he  LM--that everything i s  very c l e a r l y  v i s i b l e .  
Okay, I 'm going t o  be changing t h e  f i l m  magazine(?) . 
Okay. 
The camera i s  i n s t a l l e d  on t h e  RCU bracket ,  and 
I ' m  s to r ing  t h e  LF,C on t h e  secondary s t r u t .  
1'11 s t e p  out  and take  some of  my f i r s t  pictu.res 
here. 
\, 
Roger. Neil,  we're reading you loud and c l ea r .  
We see  you ge t t i ng  some p ic tu re s  and t h e  con- 
t ingency sample. 
Neil ,  t h i s  i s  Houston. Did you copy about t h e  
contingency sample? Over. 
Roger. I ' m  going t o  g e t  t o  t h a t  j u s t  a s  soon a s  
I f i n i s h  these  p i c tu re  s e r i e s .  
Okay. Going t o  ge t  t h e  contingency sample the re ,  
Neil? 
CDR 
LMP 
LMP 
CDR 
LMF' 
CDR 
CC 
LMP 
CDR 
LMP 
CDR 
CDR 
LMP 
CDR 
LMP 
Right. 
Okay, t h a t ' s  good. 
Okay, t h e  contingency sample i s  down and i t ' s  up-- 
sample(?) . Looks l i k e ( ? )  it s a l i t t l e  d i f f i c u l t  
t o  d i g  through the-- [surf i c i a l  c r u s t  there]. 
 h his surface i s ]ve ry  i n t e r e s t i n g ;  i t ' s  a very s o f t  
surface,  but here and t h e r e  where I plug with t h e  
contingency sample co l l ec to r ,  I run i n t o  very hard 
surface,  but it appears t o  be very cohesive 
mater ia l  of the  same s o r t .  I ' l l  t r y  t o  get  a 
rock i n  here- - jus t  a couple. 
That looks beau t i fu l  from here, Neil.  
It has a s t a r k  beauty a l l  i t s  own. I t ' s  l i k e  
much of the  high d e s e r t  of t h e  United S ta t e s .  
I t ' s  d i f f e r e n t ,  but i t ' s  very p r e t t y  out  here. 
Be advised t h a t  a l o t  of t h e  rock samples out 
here--the hard rock samples--have what appear t o  
be ves i c l e s  i n  t he  surface.  Also I ' m  looking 
a t  one now t h a t  appears t o  have some s o r t  of 
phenocrysts. 
Houston. Roger. Out. 
Okay, t h e  handle i s  of f  t h e  [ c o n t i n ~ e n c y  sampler]. 
It ~ u s h e s  i n  about--oh--six, e ight  inches i n t o  t h e  
sur face .  I ~ o o k J  l i k e  i t ' s  p r e t t y  easy t o  . 
Yes, it is .  I ' m  sure  I could push it i n  f a r t h e r ,  . 
but  i t ' s  hard f o r  me t o  bend down f a r t h e r  than 
Now, you can throw so f a r .  
You can r e a l l y  throw th ings  a long way up here. 
That pocket open Buzz? 
Yes, it i s .  I t ' s  not  up agains t  your s u i t  though. 
H i t  it back once more. More toward t h e  ins ide .  
Okay. That ' s  good. 
That i n  t he  pocket? 
Yes. Push down. 
CDR 
LMP 
CDR 
CC 
LMP 
CDR 
CDR 
CDR 
LMP 
CDR 
LMP 
CDR 
CDR 
LMP 
CDR 
Got it? 
No. I t ' s  not a l l  the  way i n .  Push it. There 
you go. 
Contingency sample i s  i n  the  pocket. My oxygen 
i s  81 percent. I have no f l ags ,  and I ' m  i n  
minimum flow. 
This i s  Houston. Roger, Neil. 
Okay, I got the cameras on at one frame a second. 
Okay. 
And I 've  got the  80 percent, no f l ags .  
Are you get t ing a TV pic ture  now, Houston? 
Neil ,  yes we are  get t ing a TV picture.  
Neil, t h i s  i s  Houston. We're get t ing a p ic ture .  
You're not i n  it a t  t h e  present time. We can 
see the  bag on the  LEC being moved by Buzz, 
though. Here you come in to  our f i e l d  of view. 
Roger. 
Hold it a second. F i r s t  l e t  me move t h a t  over 
t h e  edge fo r  you. 
Okay. Are you ready f o r  me t o  come out? 
Yes. Jus t  stand by a second. 1'11 move t h i s  
over t h e  handrail.  
Okay. 
All  r igh t .  That's got it. Are you ready? 
All  s e t .  Okay. You saw what d i f f i c u l t i e s  I was 
having. 1'11 t r y  t o  watch your PLSS from under- 
neath here. 
0 4 1 3 3 9 4 3  LMP 
04 1 3  39 57 CDR 
04 13 40 18  LMF 
04 1 3  40 27 CDR 
04 1 3  40 30 LMP 
CDR 
CC 
CDR 
LMP 
LMP 
CDR 
LMP 
CDR 
CDR 
A l l  r i g h t .  The backup camera's posi t ioned.  
Okay. Your PLSS i s  - Looks l i k e  it i s  c l ea r ing  
okay. Your toes  a r e  about t o  come over t h e  s i l l .  
Okay. NO+J drop your PLSS down. There you go; 
you're  c l e a r .  And l a t e r a l l y  you're  good. You've 
got  an inch clearance on t o p  of  your PLSS. 
Okay. You need a l i t t l e  b i t  of arching of t h e  
back t o  come down. ... How a re  a re  my f e e t  
from the  edge? 
Okay. You're r i g h t  a t  t h e  edge of  t h e  porch. 
Okay. Back i n  *** l i t t l e  of foot  movement *** 
porch. L i t t l e  arching of t h e  back. Helmet 
comes up and c l ea r s  t h e  bulkhead without any 
t rouble  a t  a l l .  
Looks good. 
Neil ,  t h i s  i s  Houston. Based on your camera 
t r a n s f e r  with ti-,? LEC, do you foresee  any 
d i f f i c u l t i e s  i n  SRC t r a n s f e r ?  Over. 
Negative. 
Okay. Now I want t o  back up and p a r t i a l l y  c lose  
t h e  hatch.  
Making sure  not t o  lock  it on my way out .  
( ~ a u ~ h t e r )  A p r e t t y  good thought. 
That 's  our home f o r  t h e  next couple of hours and 
we want t o  take  good care  of  it. Okay. I'm 
on the  top  s t e p  and I can look down over t h e  
RCU, landing gear pads. I t ' s  a very simple 
matter  t o  hop down from one s t e p  t o  t h e  next .  
Yes. I found I could be very comfortable, and 
walking i s  a l so  very comfortable. 
You've got t h ree  more s t eps  and then  a long one. 
JJm-' 
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Okay. I ' m  going t o  leave t h a t  one foot  up the re  
and both hands down t o  about the  fourth rung up. 
There you go. 
Okay. Now I think I ' l l  do the  same *** 
A l i t t l e  more. About another inch. 
THERE YOU GOT IT. 
That 's  a  good s tep .  About a  3-footer. 
Beautiful  view! 
I s n ' t  t h a t  something! Magnificent s igh t  out  
here. 
Magnificent desolation. 
Looks l i k e  the secondary s t r u t  *** l i t t l e  thermal 
e f fec t s  on it r i g h t  here,  Neil.  
Yes. I noticed t h a t .  That seems t o  be t h e  
worst, althougri . i n i l a r  e f fec t s  are  on - a l l  
around. 
Very, very f i n e  powder, i s n ' t  it. 
I s n ' t  it f ine?  
Right i n  t h i s  area I don ' t  think t h e r e ' s  much 
of anyf&hing kui'j f i n e  powder; some [ 2f-it] 
clods together,  and i t ' s  hard t o  t e l l  whether 
i t ' s  a  clod or a  rock. 
Notice how you can kick(?) it  up. 
Yeah, and it bounces and then. . . 
Reaching down f a i r l y  easy. Get my s u i t  d i r t y  
a t  t h i s  stage. 
LMP The mass of t h e  backpack does have some e f f e c t  
i n  i n e r t i a .  
There ' s  a s l i g h t  tendency, I can see  now, t o  
backwards, - - - due t o  t h e  soft-- 
very s o f t  t ex tu re .  
LMP 
You're s tanding on a  rock--big rock t h e r e  now. CDR 
LMJ? 
CDR 
LMJ? 
This pad sure d idn '  t - - -. 
No, it d i d n ' t .  
There 's  absolu te ly  no c r a t e r  t h e r e  a t  a l l  from 
t h e  engine. 
No. CDR 
LMJ? I wonder i f  t h a t  r i g h t  under t h e  engine i s  
where the  probe might have h i t ,  
- 'u 
l i k e  t h a t  
--
CDR Yes, t h a t  s--I th ink  t h a t  s a  good representa-  
t i o n  of our sideward ve loc i ty  a t  touchdown, 
t he re .  It folded(?)  t he  probe. 
See t h a t  probe over on t h e  -Y s t r u t ?  Broken 
of f  and bent back up. 
LMP 
CDR 
LMP 
Yes, it did ,  d i d n ' t  i t ?  The o t h e r  two both 
bent over. 
Can't say too much f o r  t h e  v i s i b i l i t y  r i g h t  
here  without the v i so r  up. 
P r e t t y  dark. It looks l i k e  h e r e ' s  t h e  sur face  
of a  rounded rock. Inc iden ta l ly  t hese  rocks 
have a  very powdery sur face ,  
. 
Say again, please,  Buzz; you' r e  cu t t i ng  out .  
I say t h a t  t h e  rocks a r e  r a t h e r  s l ippery .  
CC 
LMP 
Roger. 
A powdery surface when i t ' s  on the re ,  f i l l  up 
a l l  the very l i t t l e  f i n e  porouses Gic]. 
you tend t o  s l i d e  over it r a the r  ea s i ly .  
Tract ion seems q u i t e  good - - [&real. 
I 
04 1 3  49 06 CDR 
04 1 3  49 1 3  LMP 
04 1 3  49 42 CDR 
04 1 3  49 44 LMP 
LMP 
CDR 
CC 
CDR 
LMP 
LMP 
C C 
*** About t o  l o s e  my balance i n  one d i r ec t ion  
and recovery i s  a qu i t e  n a t u r a l  and very easy *** 
And, moving your arms around, Jack ,  doesn ' t  *** 
o f f  t h e  surface *** not q u i t e  t h a t  l ight - footed .  
And, I have t h e  in su la t ion  o f f  t h e  MESA now and 
MESA seems t o  be i n  good s h a p .  
Got t o  be ca re fu l  t h a t  you a r e  leaning  i n  the  
d i r ec t ion  you want t o  go, ot:~erwise you *** 
s l i g h t l y  inebr ia ted .  In  oth,e-, words, you have 
t o  c ross  your foot  over t o  s tay underneath where 
your center-of-mass is.  
Neil ,  d i d n ' t  I say  we might see  some purple 
rock? 
Find a purple rock? 
Yep; very small sparkly fragments a r e  - 
[the rock] [especially strong2 i n  places.  I 
would make a f i r s t  guess of some b i o t i t e .  I 
w i l l  leave t h a t  t o  t he  f u r t h e r  ana lys i s .  
S o i l  compacts underneath . Youdon ' t  
s ink  down more than a qua r t e r  of an inch.  
Okay, Houston. I ' m  going t o  change l enses  on 
you. 
Roger, Neil .  
Okay, Houston, t e l l  me i f  [=u] ge t  a new 
pic ture .  
Neil ,  t h i s  i s  Houston. That1 s af f i rmat ive :  we 
a r e  g e t t i n g  a new pic ture .  You can t e l l  i t ' s  a 
longer  f o c a l  l eng th  l ens .  And f o r  your i n foma-  
t i o n ,  a l l  LM systems a re  go. Over. 
We apprec ia te  t h a t .  Thank you. 
Nei l  i s  now unveil ing the  plaque ** gear. 
Roger, we've got  you bore s ighted  but  [back 
a ~ d  oAe s i d e 2  
CDR 
CDR 
LMP 
CDR 
LMF' 
LMP 
C3R 
LM? 
LMP 
CDR 
LMP 
LMP 
For those who haventt read the  plaque, w e ' l l  
read the  plaque t h a t ' s  on the  f ron t  landing 
gear of this LM. F i r s t  t h e r e ' s  two hemispheres, 
one showing each of the two hemispheres of the  
Earth. Underneath it says "Here Msn from t h e  
planet  Earth f i r s t  s e t  foot  upon t h e  Moon, 
July  1969 A.D. We came i n  peace f o r  a l l  mankind. 'I 
It has t h e  crew members' signature and the  
signature of the  President of the  United Sta tes .  
Ready f o r  the camera? 1'11 get it. 
take t h e  T h  I ' l l  get it]. 
Watch the  U C ,  there. 
I ' m  af ra id  these so f t  materials  a r e  going t o  
g e t  dusty. 
The surface material  (is] powdery. I don't know 
how good your lens  is,  but i f  you can- 
smudges on my gloves. Very much l i k e  a very 
f i n e l y  powdered carbon, but p r e t t y  sooty(?) 
looking. 
Would you p u l l  out some of my cable f o r  me, Buzz? 
Houston. How close are  you able t o  get  things i n  
focus? 
This i s  Houston. We can see Buzz's r i g h t  hand. 
It i s  somewhat out of focus. I ' d  say we were 
focusing down t o  probably - oh, about 8 inches 
t o  a foot  behind the  posit ion of his hand when 
he was pull ing out the  cable. 
Okay. How's the  temperature on there? 
Temperature of the  cmera  i s  showing zero. 
I Im a l i t t l e  cool. I think 1'11 t rade  *** 
I ' m  on intermediate now, Houston, and I show 
3.78. No f lags ,  70 *** 
Houston. Roger. Out. 
And, w e ' l l  probably need a l i t t l e  *** distance 
*** back location *** te levis ion camera. 
LMP 
CDR 
LMP 
CDR 
LMP 
LIW 
CDR 
LMP 
CDR 
LMP 
CDR 
LMP 
CDR 
LMP 
CDR 
LMP 
CDR 
LMP 
CDR 
LMP 
CDR 
Neil ,  look at  t h e  -Y s t r u t ,  t h e  d i r e c t i o n  of 
t r a v e l  there ,  t r a v e l i n g  from r i g h t  t o  l e f t .  
Right .  
So t h i s  one over here  underneath t h e  ascent  engine 
where t h e  probe f i r s t  hi t --  [ the  Y probe 
- -2. 
I g o t  p l e n t y  of c a b l e ?  
You got plenty--plenty more. 
Okay, I th ink  I g0.t t h e  end of it. 
Something i n t e r e s t i n g  i n  t h e  bottom of t h i s  l i t t l e  
c r a t e r  here. It may be . . . 
Now keep going. Welve got a l o t  more. 
Okay. 
Gett ing a l i t t l e  harder  t o  pill out ,  here. 
How Ear would you say I am, Buzz? 
F o r t y ,  50 f e e t .  Why d o n ' t  you t u r n  around and 
l e t  them g e t  a view from t h e r e  and s e e  what t h e  
f i e l d  of view looks  l i k e ?  
Okay. 
You're backing i n t o  t h e  cable. 
Oicay. 
Turn around t o  your r i g h t ,  would be b e t t e r .  
I don ' t  want t o  go i n t o  t h e  Sun i f  I can avoid 
it. 
Tha t ' s  r i gh t .  Yes. 
1'11 j u s t  leave  it-- 
- - A l l  r i gh t .  
- -sit l i k e  t h a t  and walk around it.  
LMP Houston. How's t h a t  f i e l d  of view going t o  
pick up t h e  MESA? ***far away? 
CC Roger. 
C C Neil ,  t h i s  i s  Houston. The f i e l d  of view i s  
okay. We'd l i k e  you t o  a i m  it a l i t t l e  b i t  more 
t o  t h e  r i g h t .  Over. 
CDR Okay. 
LMP Okay. That' s a l l  t h e  cable we have. "**not 
going out.  I' 11 s t a r t  working on t h e  s o l a r  
wind - - 
CC A l i t t l e  b i t  t oo  much t o  t h e  r igh t .  Can you 
br ing  it back l e f t  about 4 o r  5 degrees? 
CC Okay. That looks good Neil.  
CDR Okay, now. Do you th ink  I ought t o  be f a r t h e r  
away, o r  c loser?  
LMP Can' t  get  too muchfur theraway.  
CDR L e t ' s  t r y  it  l i k e  t h a t  f o r  a while. I ' l l  ge t  
a couple of panoramas with it, here. 
CC Roger. You look okay a s  f a r  a s  d i s t ance  goes, 
Neil.  And w e ' l l  l i n e  you up again when you 
f i n i s h  t h e  panorama. Now you're  going too f a s t  
on t h e  panorama sweep. You're going t o  have t o  
s top,  o r  - 
CDR I haven' t  stopped--I haven' t  s e t  it down yet .  
Tha t ' s  t h e  f i r s t  p i c tu re  i n  t h e  panorama r i g h t  there .  
CC Roger. 
CDR That' s taken j u s t  about nor th  nor theas t .  
CDR T e l l  me i f  you ge t  a p ic ture ,  Houston. 
CC We've got a beau t i fu l  p i c tu re ,  Neil.  
CDR Okay, I ' m  going t o  move it. 
CC 
CC 
CDR 
CC 
CDR 
CC 
LMP 
CC 
CDR 
CC 
CDR 
CC 
CDR 
CC 
CC 
CDR 
Okay, t h e r e ' s  another good one. 
Okay, we got t h a t  one. 
Okay, now t h i s  one i s  r igh t  down sun, s t r a i g h t  west, 
and I want t o  know i f  you can see an angular rock 
i n  the  foreground, s t icking up out of the  s o i l .  
Roger, we have a large  angular rock i n  the  fore-  
ground, and i t  looks l i k e  a much smaller rock 
a couple inches t o  t h e  l e f t  of it. Over. 
Right. And then on beyond it about 10 f e e t  i s  
an even l a r g e r  rock t h a t ' s  very rounded. That 
rock i s  about--the c loses t  one t o  you--is about-- 
s t icking out of the  sand about 1 foo t .  I t ' s  about 
a foo t  and a half long and i t ' s  about 6 inches thick, 
but i t ' s  standing on edge. 
Roger. 
Okay, Neil, I have got the  table  out, got a 
bag deployed. 
We got t h i s  view, Neil. 
This i s  s t r a i g h t  south. 
Roger, and we see the  shadow of the LM. 
Roger. The l i t t l e  h i l l s  jus t  beyond the  shadow 
of the  LM i s  a p a i r  of elongate c r a t e r s  about-- 
probably the  p a i r  together--is 40 f e e t  long and 
20 f e e t  across,  and they a re  probably 6 f e e t  deep. - 
We w i l l  probably get  some more work i n  the re  l a t e r .  
Roger. We see Buzz going about h i s  work. 
How' s t h a t  f o r  a f i n a l ?  
For f i n a l  or ienta t ion we'd l i k e  you t o  come l e f t  
about 5 degrees. Over. 
Now, back t o  the  r igh t  about half  a s  much. 
Okay? 
Okay. That looks good there ,  Neil.  
04 1 4  03 00 CDR 
04 14  0 3  20 LMP 
04 '14 03 50 CC 
04 1 4  04 05 LMP 
04 14  04 43 CDR 
04 14  06 29 CDR 
04 14  06 30 LMP 
04 1 4  06 39 LMP 
04 1 4  06 46 LMP 
04 1 4  07 01  CDR 
Okay? 
Okay, you can make a mark, Houston. 
Roger, s o l a r  wind. 
And, inc ident ly ,  you can use t h e  shadow t h a t  t h e  
s t a f f  makes t o  "*" g e t t i n g  it perpendicular  ***. 
Roger. 
Some of these  small depressions p r e m  
&and you tend t o  sink--oh, maybe 2 or  3 
inches. I can see  exac t ly  what t h e  Surveyor 
p ic tures  showed when they pushed away a  L i t t l e  
b i t ,  because(?) force  i s  t ransmi t ted  through 
the  upper surface of t he  s o i l ,  and about 5 o r  
6 inches away, i t  breaks loose and moves a s  i f  
i t  were caked on the  sur face  when in  f a c t  i t  
r e a l l y  i s n '  t .  
I noticed i n  the s o f t  spots  where we had foot -  
p r i n t s  near ly  an inch deep t h a t  t h e  s o i l  i s  
very cohesive, and i t  w i l l  r e t a i n  a  slope of 
probably seventy degrees on t h e  s i d e  of t he  
foot p r in t .  
Okay? 
Yes. I th ink  t h a t ' s  exce l len t .  
They d i d n ' t  come o f f ?  
*** ge t  t h e  *** 
*** t h a t  p a r t ?  *** a  rock here .  
04 1 4  07 38 LMP You'l l  have t o  extend t h a t  one. 
04 1 4  07 58 CC Columbia, Columbia, t h i s  i s  Houston. Over. 
04 1 4  08 53 CMP Houston, Columbia on the  h igh  gain.  Over. 
( COLUMBIA) 
04 1 4  08 55 CC Columbia, t h i s  i s  Houston. Reading you loud and 
c l e a r .  Over. 
04 1 4  09 03 CMP Yes. Reading you loud and c l e a r .  How's it going? 
( COLUMBIA) 
Roger. The EVA i s  progressing beaut i fu l ly .  I 
believe they are  s e t t i n g  up the  f l a g  now. 
CMP 
( COLUMBIA ) 
Great. 
I guess you're about the  only person around 
t h a t  doesn't have TV coverage of the  scene. 
CMP 
(COLUMBIA) 
That 's  a l l  r igh t .  I don' t  mind a b i t .  
How i s  t h e  qual i ty  of the  TV? 
Oh, i t ' s  beaut i fu l ,  Mike. It rea l ly  i s .  
CMP 
( COLUMBIA) 
Oh, gee, t h a t ' s  great  1 I s  t h e  l igh t ing  half-  
way decent? 
Yes, indeed. They've got the  f l a g  up now and 
you can see  the  s t a r s  and s t r i p e s  on the  lunar  
surf  ace. 
CMF' 
( COLUMBIA) 
Beautiful. Jus t  beaut i fu l .  
That's good. See i f  you can p u l l  t h a t  end o f f  
a l i t t l e  b i t .  Take t h a t  end up a l i t t l e .  
CDR It won't p u l l  out. 
CDR Okay. 
Neil,  t h i s  i s  Houston. Radio check. Over. 
CDR Roger, Houston. Loud and c lea r .  
Roger. Out. 
LMP Loud and c lea r ,  Houston. 
Roger, Buzz. 
I ' d  l i k e  t o  evaluate the  various paces t h a t  a 
person can *** t r ave l ing  on the lunar surface.  
I believe I ' m  out of your f i e l d  of view. I s  t h a t  
r i g h t ,  now, Houston? 
04 1 4  1 3  30 CC That ' s  a f f i rma t ive ,  Buzz. 
04 14  1 3  37 CC You a re  i n  our f i e l d  of view now. 
04 14  1 3  42 LMP Okay. You do have t o  be r a t h e r  c a r e f u l  t o  keep 
t r a c k  of where your cen te r  of  mass i s .  Some- 
t imes,  it takes  about two o r  t h r e e  paces t o  make 
sure you've got your f e e t  underneath you. 
04 14  1 4  05 LMP About two t o  t h r e e  o r  maybe four  easy paces can 
b r ing  you t o  a  near ly  smooth stop.  *** change 
d i r ec t ions ,  l i k e  a  f o o t b a l l  p l aye r ,  you j u s t  have t o  
t o  *** foo t  out t o  t h e  s i d e  and cut  a l i t t l e  b i t .  
04 1 4  1 4  38 LMf? So-called kangeroo hop does work, bu t  it seems 
t h a t  your forward mobil i ty i s  not q u i t e  a s  good 
a s  - it i s  i n  t h e  conventional - more conven- 
t i o n a l  one foot  a f t e r  another. 
04 1 4  1 5  06 LMf? I t ' s  hard saying what a  sane pace might be. 
I th ink  i t ' s  t h e  one t h a t  I ' m  using now - would 
ge t  r a the r  t i r i n g  a f t e r  s eve ra l  hundred *** bu t  
t h i s  may be a funct ion of  t h i s  s u i t ,  a s  we l l  a s  
lack  o f  g rav i ty  forces .  
04 1 4  15 47 CC Tranqui l i ty  Base, t h i s  i s  Houston. Could we g e t  
both of  you on t h e  camera f o r  a minute, p lease?  
04 1 4  16 00 CDR Say again,  Houston. 
04 1 4  16 02 CC Roger. We'd l i k e  t o  ge t  both of you i n  t h e  f i e l d  
of view of t h e  camera f o r  a  minute. 
04 14 16 09 CC Neil  and Buzz, t h e  Pres ident  of t h e  United S t a t e s  
i s  i n  h i s  o f f i c e  now and would l i k e  t o  say a 
few words t o  you. Over. 
04 14 16 23 CDR That would be an honor. 
04 1 4  16 25 C C Go ahead, M r .  P res ident .  This i s  Houston. Out. 
THE FOLLOWING I S  A MESSAGE FROM RICHARD M. NIXON,  PRESIDENT OF THE UNITED 
STATES; THE MESSAGE ORIGINATED FROM THE OVAL ROOM OF THE WHITE HOUSE, 
WASHINGTON, DISTRICT OF COLUMBIA 
04 1 4  16 30 PRESIDENT Neil  and Buzz, I a m  t a l k i n g  t o  you by telephone 
NIXON from the  Oval Room a t  t h e  White House, and t h i s  
ce r t a in ly  has t o  be t h e  most h i s t o r i c  telephone 
04 1 4  17 44 CDR 
04 1 4  18 12 PRESIDENT 
NIXON 
04 1 4  18 37 CMP 
( COLUMBIA) 
c a l l  ever made. I jus t  can ' t  t e l l  you how proud 
we a l l  a re  of what you *%* for  every American. 
This has t o  be the  proudest day of our l ives .  And 
f o r  people a l l  over the  world, I am sure they,  too ,  
join with Americans i n  recognizing what an im- 
mense f e a t  t h i s  i s .  Because of what you have done, 
the  heavens have become a pa r t  of man's world. 
And as  you t a l k  t o  us from the  Sea of Tranqui l i ty ,  
it inspires  us t o  redouble our e f f o r t s  t o  b r ing  
peace and t r anqu i l i ty  t o  Earth. For one price- 
l e s s  moment i n  t h e  whole h i s to ry  of man, a l l  the  
people on t h i s  Earth are  t r u l y  one; one i n  t h e i r  
pr ide  i n  what you have done, and one i n  our 
prayers t h a t  you w i l l  re turn  sa fe ly  t o  Earth. 
Thank you, M r .  President. It ' s  a  great  honor and 
pr iv i lege  f o r  us t o  be here representing not only 
t h e  United S ta tes  but men of peace of a l l  nations,  
and with i n t e r e s t  and a cur ios i ty  and a v is ion f o r  
t h e  fu ture .  I t ' s  an honor fo r  us t o  be able t o  
pa r t i c ipa te  here today . 
And thank you very much and I look forward - A l l  
of us look forward t o  seeing you on t h e  Hornet 
on Thursday. 
I look forward t o  t h a t  very much, sir.  
Columbia, Columbia, t h i s  i s  Houston. Over. 
Loud and c lea r ,  Houston. 
Roger. I got a P22 AUTO opt ics  - AUTO opt ics  PAD 
fo r  you. 
Roger. Go ahead. 
Roger. P22 landmark I D ,  LM: T1, 110 26 56; T2, 
110 32 06. Three miles south; time of c loses t  
approach, 110 33 40. Shaft 353.855, trunnion 
46.495, r o l l  zero, p i t ch  250, yaw zero. Over. 
Roger. Thank you. Readback not required. 
Roger. Out. 
LMP 
CDR 
LMP 
CDR 
LMP 
Houston, i t ' s  very in te res t ing  t o  note t h a t  when 
- 
I kick my foot Csurfacel material  i s  
no atmosphere here in t h i s  gravity.  1 ! 7 ,  
they seem t o  leave, and most of them haveabout the 
same angle of departure and veloci ty .  From where I 
stand,  the large portion of the them w i l l  impact a t  
a  cer ta in  distance out ,  or several  . There 
i s  a percentage, of course, tha t  w i l l  impact d i f -  
ferent  ranges out ,  so i t ' s  highly dependent upon 
the i n i t i a l  t r a j ec to ry  upward. Most of the--the 
- - 
majority of the pa r t i c l e s  come down 
- 
Frange7, 
Roger, Buzz. And break. Break. Columbia, t h i s  
i s  Houston. When you t r ack  out of high-gain an- 
tenna, then l e t ' s  request OMNI Delta,  OMNI Delta. 
Over. 
So be it. 
I ' ve  noticed severa l  times i n  going from the  sun- 
l i g h t  i n t o  the  shadow, t h a t  j u s t  as I go i n ,  I 
catch an addit ional  r e f l ec t ion  off  the  LM *** 
along with the  re f l ec t ion  off  my face onto the  
v i so r ,  makes v i s i b i l i t y  very poor jus t  a t  t h e  
t r a n s i t i o n  *** sunlight  i n t o  t h e  shadow. I 
essen t i a l ly  have s o  much glare  coming onto my 
v i so r  *** shadow *** helmet ac tua l ly  gets t h e  
shadow. Than it takes a shor t  while fo r  my eyes 
t o  adapt t o  the  l igh t ing  conditions. *** ins ide  
the  shadow area ,  v i s i b i l i t y ,  a s  we s a i d  before,  
i s  not too great ,  but both v i s o r i s  up *** what 
s o r t  of footpr in ts  we have and t h e  general  con- 
d i t ion  of the  s o i l .  Then, a f t e r  being out i n  the  
sunlight  a while, it takes - Watch it, Neil1 
Neil,  you're on the  cable. 
Okay. 
Yes. L i f t  up your r i g h t  foo t ,  r i g h t  foot .  It 's 
s t i l l  - your t o e  is  s t i l l  hooked i n  it. 
That one? 
Yes. I t ' s  s t i l l  hooked i n  it. Wait a minute. 
Okay. You're c lear  now. 
CDR 
LMP 
LMP 
LMP 
Thank you . 
Now, l e t  Is move t h a t  over t h i s  way. 
Okay. I ve got it. 
The blue color of my boots have s i c  completely 
disappeared now i n t o  t h i s - - I  s t i l l  don't know 
exactly what color t o  describe t h i s ,  other than 
grayish cocoa color. Seems t o  be covering most 
of the  l i g h t e r  part  of the  boot 
color t h a t  
---- very f i n e  p a r t i c l e s  , 
Buzz, t h i s  i s  Houston. You're cu t t ing  out on 
t h e  end of your transmissions. Can you speak 
a l i t t l e  more closely i n t o  your microphone? Over. 
LMP Roger. 1'11 t r y  t h a t .  
Beautiful .  
Well, I had t h a t  one ins ide  my mouth t h a t  time. 
It sounded a l i t t l e  wet. 
In general ,  time spent i n  t h e  shadow doesn't 
seem t o  have any *** thermal e f f e c t s .  *** ins ide  
t h e  s u i t .  There i s  a difference,  of course, i n  
t h e  . . . radia t ion and the  helmet. So I th ink 
t h e r e ' s  a tendency t o  f e e l  a l i t t l e  cooler i n  t h e  
shadow than t h e  Sun. 
Columbia, t h i s  i s  Houston. Over. 
Columbia, t h i s  is  Houston. Over. 
Columbia, t h i s  i s  Houston. Over. 
CMP 
( COLUMBIA) 
Houston, Columbia i n  Delta. 
Roger. You should have VHF AOS with the  LM r i g h t  
about now. VHF LOS w i l l  be about 40 minutes 
15 seconds. Over. 
CMP 
(COLUMBIA) 
Thank you. 
LMP 
LMP 
LMP 
LMP 
LMP 
CDR 
CMP 
(COLUMBIA) 
CC 
As I look a r  s?ampeb und h e  o u y e a  ' t h e  c o n t r a s t  i n  
g e n e r a l  i s  [wiped out comple te ly  by v i r t u e  
o f  t h e  shadows, a lmos t  - - - -  . Looking 
down sun ,  z e r o  phase ,  v e r y  l i g h t  g ray-  
c o l o r e d  h a l o  around my own shadow--around 
t h e  shadow of  my helmet .  Then a s  I look  
o f f  c r o s s  sun ,  t h e  c o n t r a s t  become s t r o n g e s t ,  
i n  t h a t  t h e  su r round ing  c o l o r  i s  s t i l l  f a i r l y  
l i g h t .  A s  you look  down i n t o  t h e  s u n ,  t h e  
l a r g e r  amount of shadowed a r e a s  
look ing  towards u s ,  t h e  g e n e r a l  c o l o r  o f  t h e  
--- 
i s  d a r k e r  t h a n  c r o s s  sun ;  t h e  
c o n t r a s t  i s  n o t  a s  g r e a t .  
Surveying t h e  d u s t y  a r e a  t h a t  we 've  k i c k e d  
up ,  c o n s i d e r a b l y  d a r k e r  i n  t e x t u r e  [now I ' v e  
k i c k e d  UJ 3 3 ,  and I imagine t h a t  t h i s  has  
been [ b ~ l c e r t a i n  CErocSsse2]- - - - 
t h a t ' s  i n  - - - -  Surveyor .  The same i s  t r u e  
a s  I survey c r o s s  sun a l o n g  t h e  a r e a  t h a t  
we 've  [bee$ walking;  i n  g e n e r a l ,  due t o  t h e  
f a c t  t h a t  t h e r e  a r e  f o o t p r i n t s  t h e r e ,  t h e  
g e n e r a l  t e r r a i n  where ~ ' v e  been k i c k i n g ( ? )  
up a  l o t  of t h i s  s u r f a c e  m a t e r i a l  i s  g e n e r a l l y  
o f  a  d a r k e r  c o n t r a s t  [than t h e  s u r r o u u s 3  
c o l o r  (?) . 
The panorama 1'11 be t a k i n g  i s  a b o u t  30 t o  
40 f e e t  ou t  t h e  $2 s t r u t .  
And r i g h t  i n  t h i s  a r e a  t h e r e  a r e  two c r a t e r s .  
The one t h a t ' s  r i g h t  i n  f r o n t  o f  m e  now, a s  
I look  o f f  i n  abou t  t h e  e l even  o ' c l o c k  p o s i -  
t i o n  from t h e  s p a c e c r a f t ,  abou t  30 t o  35 f e e t  
J-across1 and s e v e r a l  rrocks $37 b o u l d e r s  6 t o  
8 inches  a c r o s s  v a r i o u s  s i z e s  (?) . 
I ' m  now i n  t h e  a r e a  of t h e  -Y s t r u t ,  t a k i n g  
some photographs .  
How's t h e  b u l k  sample coming, N e i l ?  
Bulk sample i s  j u s t  be ing  s e a l e d .  
Houston, Columbia. 
Columbia, t h i s  i s  Houston. Go ahead. Over. 
CMe 
LME' 
Roger. No marks on the LM t h a t  time. I did see 
a suspiciously small white object where t h e  coordi- 
nates are-- 
Go ahead with the coordinates on the  small white 
object . 
Easy point three ,  seven point s ix ,  but I--I 'm not 
sure of the[coordinates~ i tt  s r igh t  on the  
southwest r i m  of a cra ter ;  I think they would know 
, 
it i f  they were i n  such a location.  It looks l i k e  
t h e i r  LM would be pitched up a t  qui te  a degree; 
i t ' s  on the  southwest wall of a small c ra te r .  
Roger. Copy Echo 0.3 and 7.6, and - 
Columbia, t h i s  i s  Houston. While I ' m  ta lk ing 
t o  you, LOS w i l l  be a t  111 19 31; AOS, 112 05 43. 
Over. 
Columbia, t h i s  is  Houston. Did you copy LOS AOS 
times? Over. 
Negative, Houston. You broke. Disregard. I ' ll 
get them off t h e  f l i g h t  plans. 
Roger. Out .  
The j e t  deflector t h a t ' s  mounted on quad 1 seems 
t o  be a good b i t  more wrinkled *** r igh t  now on 
quad 4. 
You're breaking up again, Buzz. 
I sa;y the  j e t s  deflector t h a t ' s  mounted on quad 4 
seems t o  be - t h e  surface of it seems t o  be more 
wrinkled than t h e  one t h a t ' s  on quad 1. Generally, 
underneath par t  of the  LM seems t o  have stood up 
qu i te  wel l  t o  the  *** get some pic tures  i n  the a f t  
p a r t  of the  LM t h a t  w i l l  i lluminate t h e  thermal 
e f fec t s  much b e t t e r  than we could get them up here 
i n  t h e  f ront .  
Roger. Out. 
We're going t o  get some par t icular  photographs of 
the  bulk sample area,  Neil? 
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Okay. 
And, Houston? Buzz here. I ' m  showing 3.78 p s i ,  
63 percent, no f l ags ,  adequate, s l i g h t  warming 
*** fingered . 
Roger. And Neil has 66 percent 02, no f l ags ,  
minimum cooling, and the  s u i t  pressure i s  382. 
Houston. Roger. Out. 
Buzz, t h i s  i s  Houston. Have you removed the 
closeup camera from the  MESA y e t ?  Over. 
Negative. Thank you. 
*** get the  panorama now. Okay. 
Did you get i t ?  
Houston, how does our t imeline appear t o  be going? 
Roger. It looks l i k e  you're about a h a l f  hour 
slow on it. We ' r e  working on consumables. Over. 
A 1 1  r igh t .  
Neil  and Buzz, t h i s  i s  Houston. To c l a r i f y  my 
l a s t ,  your consumables are i n  good shape a t  t h i s  
time. The 30-minute reference was with respect 
t o  t h e  nominal t imeline.  Over. 
Roger. I understand t h a t .  
Okay, don ' t  note any abnormalities i n  the LM. 
Pads (?) seems t o  be in good shape, the primary 
and secondary s t r u t s  a r e  i n  good shape. Antennas 
a r e  a l l  in  place. There's no evidence of a pro- 
blem underneath the LM due t o  e i t h e r ( ? )  engine 
exhaust or drainage of any kind. 
Roger. Out .  
I t ' s  very surprising--the very surpr is ing lack 1 
of penetration of a l l  four of the footpads. I 
I ' d  say, i f  we were t o  t r y  and determine jus t  I 
how f a r  below the surface they would have 
penetrated, you'd measure 2 or 3 inches, 
wouldn't you say, Neil? 
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A t  t h e  most, yeah. That Y strut t h e r e  is  probably 
even l e s s  than t h a t .  
--- 
job. 
We got  a p i c t u r e  of t h e  + f s t r u t  taken  from near  t h e  
descent s tage ,  and 1 t h ink  w e ' l l  be ab le  t o  see a 
l i t t l e  b i t  b e t t e r  what t h e  t h e  thermal e f f e c t s  a re ;  
t hey  seem t o  be q u i t e  minimal. 
This  one p ic ture  taken a t  our r i g h t  rear  of the 
spacecraf t  looking a t  the s k i r t  of the descent 
s tage--a s l i g h t  darkening of the  surface co lo r ,  
a r a t h e r  minimal amount of r ad ia t ing  o r  e tch ing  
away or  erosion of the  sur face ,  even though, on 
descent ,  both of us remarked t h a t  we could see  
a  l a rge  amount of very f i n e  dust  p a r t i c l e s  moving 
out .  It was reported beforehand tha t  we would 
probablv see an outgassing from the  sur face  a f t e r  
ac tua l  engine shutdown, but Gas(?)] I r e c a l l  I 
was unabJe t o  ve r i fy  t h a t .  
This  i s  too  b ig  an angle, Neil.  
Yes. I th ink  you a r e  r igh t .  
We're back a t  t h e  -Z s t r u t  now. The s t e r eo  p a i r  
we're tak ing  [of t h e  padl w i l l  very l i t t l e  
fo rce  of impact t h a t  we a c t u a l l y  had. 
Nei l  i f  o u ' l l  t ake  t h e  camera, I ' l l  ge t  t o  ,work 
on t h e  S E ~  bay. 
Okay. 
Columbia, Columbia, t h i s  i s  Houston. I no t i ce  
that--  
Go ahead, Buzz. 
B e t t e r  ge t  some closeup p i c tu re s  of t h a t  rock. 
I was saying t h a t ,  Houston, +c*?c s top  and t a k e  a  
photograph o r  something and then want t o  s t a r t  
moving again sideways, t h e r e ' s  q u i t e  a  tendency 
t o  s t a r t  doing it with j u s t  gradual sideways hops 
u n t i l  you s t a r t  g e t t i n g  *** 
Roger 
04 1 4  52 57 LMP Can you see  us underneath t h e  LM over a t  t h e  SEQ 
bay, Houston? 
04 1 4  53 00 CC Yes indeed, Buzz. We can see  your f e e t  s t i c k i n g  
our underneath t h e  s t ruc tu re  of the  LM descent 
s tage .  
04 14 53 08 LMP Okay. I ' m  j u s t  o n t h e  other s ide  of the  - - 
04 14 53 13  CC Now we can see  you through the  s t ruc tu re  of the  
minus-Z secondary s t r u t .  
04 14  53 38 LMP A l l  r i g h t .  The doors a re  open, and it looks l i k e  
they a re  going t o  s t ay  up without any problem. 
04 1 4  53 46 CC Columbia, Columbia, t h i s  i s  Houston. We are  about 
t o  lose you on the  OMNIts. Request high-gain 
antenna, REACQ mode Fish 20, yaw 135. Over. 
04 1 4  54 03 LMP Going t o  pick an area,  Neil? 
04 1 4  54 05 CC Make t h a t  yaw 175, Columbia, yaw 17'5 on the  high 
gain. 
04 1 4  54 1 4  CMP Columbia i s  locked up on the  high gain,  Houston. 
(COLUMBIA) 
04 14 54 16 CC Roger. Out. 
04 1 4  55 42 LMP Houston, the  passive seismometer has been deployed 
manually. 
04 1 4  55 49 CC Roger. 
04 1 4  56 30 LMP And the  manual deployment of the  LR cubed, the 
l i t t l e  spring t h a t  i s  a t  the  end of the  str ing,  i s  
pulled off of the  picks head. However, I was 
able t o  reach up and get hold of the  picks head 
and p u l l  it loose. So, it w i l l  be deployed manual- 
l y ,  a lso .  
04 1 4  56 51 CC Roger. 
04 1 4  57 05 CDR And the  panorama i s  complete a t  t h e  LM seven- 
t h i r t y  posit ion a t  about 60 f e e t .  
04 1 4  57 39 CDR And t h e  doors are  closed and locked. 
04 1 4  57 43 CC Roger. 
04 1 4  57 50 LMP Have you got us a good area picked out? 
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I think r igh t  out on t h a t  r i s e  out there  i s  pro- 
bably as  good as  any. 
Right over here? 
[we ' l l  have tojprobably s t ay  on the  high ground 
the re  and. . . 
Watch it! The edge of t h a t  c r a t e r  i s  r e a l l y  s o f t .  
Yeah, t h a t ' s  r e a l  s o f t  there,  i s n ' t  it. 
Get a couple of closeups on these qu i t e  rounded 
large  boulders. 
About 40 f e e t  out .  I ' d  say out t o  the  end of 
t h a t  next. . . 
I t ' s  going t o  be a l i t t l e  d i f f i c u l t  t o  f i n d  a 
good l e v e l  spot here. 
Top of tha t  next l i t t l e  ridge there--wouldn't 
t h a t  be a p r e t t y  good place? 
How about I put t h e  LR cubed r i g h t  about here? 
A l l  r ight .  
I ' m  going t o  have t o  get on the  o ther  s ide  of 
t h i s  rock here. 
I would go r i g h t  around t h a t  c r a t e r  t o  your l e f t  
there .  I s n ' t  t h a t  a l e v e l  spot there? 
I think this r i g h t  here i s  jus t  a s  level .  
Okay. 
These boulders look l i k e  basal t ,  and they have 
probably two percent white minerals i n  them-- 
white c rys ta l s ;  and the  thing t h a t  I reported 
a s  ves icular  before I ' m  not--I don ' t  believe I 
believe t h a t  any more. I think i t ' s  small 
cra ters :  they look l i k e  l i t t l e  impact c r a t e r s  
where shot--BB shot--has h i t  the  surface. 
Houston. I have the  seismic experiment f l ipped 
over now, and I ' m  al igning it, but I ' m  having a 
l i t t l e  b i t  of d i f f i c u l t y  get t ing the  B-B i n  the  
center. It wants t o  move around and around on 
the  out side.  K*?c 
04 15 02 34 CC You're cu t t ing  out again, Buzz. 
04 15 02 49 LMP Roger. I say I ' m  not having too  much success i n  
level ing the  PSE experiment. 
04 15 03 57 CDR The l a s e r  r e f l ec to r  i s  i n s t a l l e d  and t h e  bubble 
i s  leveled and the  alignment appears t o  be good. 
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Neil,  t h i s  i s  Houston. Roger. Out. 
Hey, you want t o  take a look a t  t h i s  B-B and see 
what you make out of i t ?  
I find it pre t ty  hard t o  get pe r fec t ly  l e v e l ,  too.  
That B-B l i k e s  the  outside.  It won't go on the  
ins ide .  
That l i t t l e  cup i s  convex now, ins tead of concave. 
I think you're r igh t .  
Believe it i s .  
Houston, I don' t  think the re ' s  any hope f o r  using 
t h i s  level ing device t o  come up with an accurate 
l eve l .  It looks t o  me as though the  cup here t h a t  
t h e  B-B i s  i n  i s  now convex ins tead of concave. 
Over. 
Roger, 11. Press on. I f  you th ink it looks l e v e l  
by eyeball ,  go ahead. 
Okay. 
There you go. Good work; good show. Hey, whoa; 
s top,  stop1 Back up. 
Houston, as I was spacing the  PSE, t h e  right-hand 
so la r  array deployed automatically. The l e f t -  
hand I had t o  manually *%* the  bar a t  the  f a r  end. 
A l l  p a r t s  of t h e  so la r  array are  c l e a r  of the 
ground now. 
Buzz, t h i s  i s  Houston. I understand t h a t  you d id  
successfully deploy both so la r  arrays.  Over. 
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Roger. That s a f  f irmaitive . And there  i s n  I t  any 
way of t e l l i n g  whether t h a t ' s  l ined up. I ' m  
get t ing i n  the  way; maybe I can get down here.  
Neil ,  how does t h a t  appear t o  be pointing? 
Neil,  t h i s  i s  Houston. Over. 
Go ahead, Houston. 
Roger. We 've been looking a t  your consumables , 
and you're i n  good shape. Subject t o  your con- 
currence, we'd l i k e  t o  extend the  duration of 
the  EVA 15 minutes from nominal. We w i l l  s t i l l  
give Buzz a hack a t  10 minutes f o r  heading i n .  
Your current elapsed time i s  2 plus 12. Over. 
Okay. That sounds f ine .  
Roger. Out. 
Buzz, t h i s  i s  Houston. I f  you're s t i l l  i n  the  
v ic in i ty  of the PSE, could you get  a photograph 
of t h e  b a l l  l eve l?  Over. 
I '11 do t h a t ,  Buzz. 
Right. We I l l  get  a photograph of t h a t .  Houston, 
what time would you estimate we could allow f o r  
t h e  documented sample? Over. 
Oh, shoot. Would you believe t h e  b a l l  i s  r i g h t  
i n  t h e  middle now? 
Wonderful. Take a p ic ture  before it moves. 
Neil ,  t h i s  i s  Houston. We're estimating about; 
10 minutes fo r  the  documented sampling. Over. 
Columbia, Columbia, t h i s  i s  Houston. Over. 
Go ahead, Houston. Columbia. 
Roger. Like you t o  terminate charging ba t t e ry  
Bravo a t  111 plus 15. Over. 
04 15 10 47 CMP How about r i g h t  now? 
04 15 10 49 CC Roger. 
04 15 11 15 CC Buzz, t h i s  is Houston. You've got about 10 minutes 
l e f t  now pr io r  t o  commencing your EVA termination 
04 15 12 32 
I t (  
CC T rssqu i l i ty  Base, t h i s  i s  Houston. The passive 
seismic experiment has been uncaged and we're 
observing short-period osc i l l a t ions  i n  it. Over. 
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I hope you ' re  watching how hard I have t o  h i t  
t h i s  i n t o  t h e  ground, t o  t h e  tune of about 5 
inches,  Houston. 
Roger. 
It almost looks wet. 
Got it--sample . 
Wait a minute. Wait a minute. Wait a minute, 
you cu t  t h e  cable again. 
A l l  r i g h t ,  Nei l  and Buzz, t h i s  i s  Houston. We'd 
l i k e  you to-- 
That c lear?  
Not qu i t e .  
Nei l ,  t h i s  i s  Houston, we'd l i k e  you a l l  t o  
ge t  two core tubes and the s o l a r  wind exper i -  
ment. Two core tubes and the  so l a r  wind. Over. 
Roger. 
Okay, while I ' m  g e t t i n g  t h e  next one, maybe you 
can square away t h e  box a l i t t l e  b i t .  
Yeah, I ' l l  take  care  of it. 
Buzz,  t h i s  is  Houston. You have approxiixately 
3 minutes u n t i l  you must commence your EVA t e r -  
mination a c t i v i t i e s .  Over. 
Roger. Understand. 
Columbia, t h i s  i s  Houston. Approximately 1 m i i ~ u i t e  
t o  LOS. Over. 
Columbia. Roger. 
And, do you p lan  on commencing your s l e e p  on the 
backside t h i s  pass? I f  s o ,  w e ' l l  d i sable  upl ink  
t o  you while we're t a l k i n g  t o  t h e  LM. Over. 
Negative t h a t .  
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04 15 22 53 LMP 
04 15 22 56 CDR 
Houston, were you ab le  t o  record i n  a documentary 
way where the  two core-tube samples were taken? 
Negative. 
I d i d n ' t  ge t  a s t e r e o  p a i r  of those  two, but  
t h e y ' r e  r i g h t  i n  t h e  v i c i n i t y  of t he  s o l a r  wind. 
Neil ,  t h i s  i s  Houston. After  you've got t h e  core 
tubes and t h e  s o l a r  wind, anything e l s e  t h a t  you 
can throw i n t o  t h e  box w i l l  be acceptable.  
Righto. 
I got t h e  cap. 
Got t he  cap? 
They' r e  both good caps on them now. 
Okay. 
And you want t o  pick up some s t u f f ,  and 1'11-- 
Get t hese  a s e p t i c  ones? 
--move the  s o l a r  wind i n .  
Buzz, this i s  Houston. I t ' s  about time f o r  you t o  
s t a r t  your EVA closeout  a c t i v i t i e s .  
Roger. That s i n  progress.  
Neil  and Buzz, t h i s  i s  Houston. Like t o  remind 
you of the  closeup camera magazine before you 
s t a r t  up t h e  ladder ,  Buzz. 
Okay. Got t h a t  over  with you, Neil? 
No, t h e  closeup camera's underneath the  MESA. 
1'11 have t o  pick it up with t h e  [ 1. I ' m  
picking up seve ra l  pieces of r e a l l y  ves i cu la r  
rock out  here now. 
You d i d n ' t  ge t  anything i n  those environmental 
samples d id  you? 
Not ye t .  
IMP 
CC 
LMP 
LMP 
CDR 
LMP 
CDR 
LMP 
CDR 
LMP 
CDR 
LMP 
CC 
LMP 
CDR 
CDR 
LMP 
CDR 
LMP 
CDR 
LW 
CDR 
LMP 
I don ' t  th ink  w e ' l l  have time. 
Roger, Neil and Buzz. L e t ' s  press on with 
g e t t i n g  the  closeup camera magazine and 
c los ing  out  of t h e  sample r e tu rn  conta iners .  
We're running a l i t t l e  low on time. 
Roger. 
Okay. Can you quickly s t i c k  t h i s  i n  my pocket, 
Neil ,  and 1'11 head on up t h e  ladder.  
Okay. 
1'11 hold it. You open the  pocket up. 
. . . t h a t  ' d k i l l  us. J u s t  hold it r i g h t  t he re .  
Okay. Let t he  pocket go. 
About through? 
Got it. 
Okay. Adios, amigo. 
Okay. 
Anything more before I head on up, Bruce? 
Negative. Head on up t h e  ladder ,  Buzz. 
How a r e  you coming, Neil?  
Okay. 
Did you g e t  t h a t  s o l a r  wind r o l l e d  up t h e r e ,  Buzz'!' 
Right. That 's  it r i g h t  t he re .  
Okay. 
Think you can reach t h e  - reach t h i s  hook t h a t ' s  
hanging over here? You might e n t e r t a i n  t h e  idea  
of sending up t h e  second one t h a t  way. 
Okay. 
Get t h e  f i lm off  of t h a t .  
I w i l l .  Get t h a t  up now. 
0ka;y. I ' m  heading on i n .  
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Okay. 
And I ' l l  g e t  t h e  LEC a l l  ready f o r  t h e  rock box. 
Nei l ,  t h i s  i s  liouston. Did the  Iiasselblad mwa.- 
zine go up on t h a t  sample r e t u r n  conta iner  a l so?  
I ' v e  got  t h e  Hasselblad magazine hooked t o  t h e  
SRC now, yes.  
Roger. 
Haw a re  you doing, Buzz? 
I ' m  okay. 
About ready t o  send up t h e  LEC? 
Yes. J u s t  about. 
Okay. 
Okay. That ' s  got  it c l e a r .  
Oh. Uh - oh. The camera came o f f .  I mean the  
f i l m  pack came o f f .  
Okay. J u s t  ease it down now. Don't p u l l  s o  h a m  
on it. A l l  r i g h t ,  l e t  it go. 
While you're  g e t t i n g  t h a t ,  I ' v e  got  t o  g e t  t he  
camera. 
Okay. This - This one's i n .  No problem. 
Okay. Stand by a second. 
Nei l ,  t h i s  i s  Houston. Request an EMU check. 
Over. 
Roger. Got 3.8 and I got  54 on the  O2 and no 
f l a g s ,  andmy flow i s  i n  N .  
Nei l  and Buzz, f o r  your information, your con- 
sumable~ remain i n  good shape. Out. 
Roger. How's it coming, Neil? 
Okay. I ' v e  got  one s i d e  hooked up t o  the second 
box and I ' v e  got  t h e  f i lm  pack on. 
Okay. Good. 
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Boy, t h a t  b i l g e  from on t h e  LEC i s  kind o f  
f a l l i n g  a l l  over me while I ' m  doing t h i s .  
A l l  t h a t  soot ,  huh? 
[ ~ h a t ' s  what] it looks l i k e  down here.  
I th ink  my watch stopped, Neil .  
Did i t ?  
No, it d i d n ' t  e i t h e r .  Second hand, 
Okay. I f  you can j u s t  kind of hold  i t ,  why, I 
th ink  I can do t h e  pu l l i ng .  
Okay. Stand by a minute. Let me move back. 
Okay. Easy. A l l  r i g h t ,  easy i n  t h e  hatch now. 
Okay. I ' l l  g e t  it t h e  r e s t  of t h e  way. And I ' l l  
g ive  it t o  you t o  - No, w a i t ,  j u s t  a second. Yes, 
a l i t t l e  more. 
Buzz? 
Okay. It ' s unhooked. 
How about t h a t  - package out  of your - b r i e f .  
Get t h a t ?  
No. 
Okay. 1'11 g e t  it when I g e t  up t h e r e .  
. . . now? 
Okay? 
Okay. 
Nei l ,  t h i s  i s  Houston. Did you g e t  t l ~ e  Hasselblad 
magazine? 
Yes, I did. And w e  got about--I'd say-- 
20 pounds of beautifully selected--if 
not documented--samples . 
Houston. Roger. Well done. Out. 
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(TRANQ) 
J u s t  keep your head down c l o s e .  Now s t a r t  
a r c h i n g  your back. T h a t ' s  good. P l e n t y  of 
room. Now, a l l  r i g h t ,  a r c h  your back a  
l i t t l e ,  your head up a g a i n s t  R o l l  r i g h t  
j u s t  a  l i t t l e  b i t .  Head down. ... i n  good 
shape.  
Thank you. Am I bumping now? 
No, y o u ' r e  c l e a r .  You ' re  rubbing up a g a i n s t  
me a  l i t t l e  b i t .  
Okay? 
yc** A l l  r i g h t .  T h a t ' s  r i g h t .  A b i t  t o  t h e  
l e f t .  Okay. Now move your f o o t ,  and I ' l l  
g e t  t h e  h a t c h .  
Okay. 
Okay. The h a t c h  i s  c l o s e d  and l a t c h e d ,  and 
v e r i f i e d  s e c u r e .  
Geologic Excerpts from Descript ion a f t e r  EVA 
Ten-question debr ief ing  
04 18 33 06 CC Tranqui l i ty ,  this i s  Houston. We a l s o  have a 
s e t  of about t e n  quest ions r e l a t i n g  t o  observa- 
t i o n s  you made--things you may have seen during 
t h e  EVA--we can e i t h e r  d i s c m s  a l i t t l e  l a t e r  on 
t h i s  evening o r  sometime l a t e r  i n  t h e  mission 
a t  your option.  How do you f e e l ?  C).ver. 
04 18  35 02 CDR 
04 18 35 22 CC 
04 18  35 37 CDR 
Tranqui l i ty ,  t h i s  i s  Houston. F i r s t  quest ion 
here i s  your bes t  est imate of t h e  yaw on the--of 
the--LM as compared t o  t h e  nominal pre- f l ight  
plan. Over. 
We got 13 degrees l e f t  on t h e  b a l l ,  and I th ink  
t h a t ' s  probably about r i gh t .  Looking a t  t h e  
shadow and so on, we're  probably about 13 degrees 
l e f t  of t h e  shadow. 
Roger, t h a t ' s  13 degrees l e f t  of t h e  shadow. 
And, next quest ion r e l a t e s  t o  t h e  depth o f  t h e  
bulk sampling t h a t  you obtained near  t he  first 
p a r t  of t h e  EVA, and any changes i n  composition' 
t h a t  you might have observed during the  bulk 
sampling i n t e r v a l .  Over. 
I ' m  not  su re  I understand t h a t  quest ion,  b u t  we 
got  a good b i t  of  t he  groundmass i n  t he  bulk 
sample p lus  a s i zeab le  number of se lec ted  
rock fragments of d i f f e r e n t  types.  
Rgger, Neil.  One of t he  impl ica t ions  he re  i s  t h e  
depth from which t h e  bulk sample was col lec ted .  
Did you manage t o  ge t  down the re  seve ra l  inches  o r  
nearer  t h e  surface? Over. 
We've got  some down from a s  much a s  3 inches 
i n  t h e  a rea  where I was looking a t  t h e  v a r i a t i o n  
with depth i n  t h e  bulk sample. There r e a l l y  
was an appreciable d i f ference ,  and I d i d n ' t  run 
l n t o  any hard bed. Later  on, o r  a t  some o the r  t imes 
and o t h e r  a reas ,  why I ' d  ge t  down j u s t  a shor t  
distance--an inch o r  two--and couldn' t  go any 
f u r t h e r .  
Roger, be l ieve  we understand--down a s  deep a s  3 
inches,  d id  not h i t  any hard bed, and no s i g n i f i c a n t  
changes i n  composition t o  t h a t  depth. Next ques- 
t i on :  t h e  second SRC was packed r a t h e r  hu r r i ed ly  
due t o  t h e  time l imi t a t ions ;  and wonder i f  you 
would be ab le  t o  provide any more d e t a i l e d  descrip-  
t i o n  of t h e  samples which were included i n  t h e  
second SRC. 
04 I8  36 40 CDR We got two core tubes and the  s o l a r  wind, and 
about half a big sample bag f u l l  of assorted 
rocks, which I picked up hurriedly from around 
the  area. I t r i e d  t o  get  a s  many representa- 
t i v e  types as  I could. 
04 18 37 09 CC Roger, Neil. Next topic  here r e l a t e s  t o  the  
rays which emanate from the  DPS engine burning 
area. We're wondering i f  the rays emanating 
from the--beneath the  engine a re  any darker o r  
l i g h t e r  than the  surrounding surface.  
04 I 8  37 42 LMP The ones tha t  I saw back i n  the  a f t  end of the  
spacecraft appeared t o  be a good b i t  darker, 
and of course, viewed from the  a f t  end, why they 
did  have the sun shining d i r e c t l y  on them. It 
seemed a s  though the material had been baked 
somewhat, and a lso  scattered i n  a r a d i a l l y  outward 
di rec t ion;  but i n  t h a t  pa r t i cu la r  area ,  t h i s  
f ea tu re  d i d n ' t  extend more than about 2, maybe 3 
f e e t ,  from the  s k i r t  of the engine. 
Understand t h a t  near the a f t  end out t o  the  eas t ,  
t h a t  the  rays d id  appear darker. I understand, 
Buzz, t h a t  these were--this was the  appearance of 
the  material  which had been uncovered by the  rays, 
t h a t  appeared darker f o r  2 o r  3 f e e t  extending 
outward. I s  t h a t  correct? 
04 18 38 49 LMP No, I wouldn't say it was necessar i ly  material  
t h a t  had been uncovered. I think some of the 
material  might have been baked o r  i n  some way 
caused t o  be more cohesive and perhaps flow 
together some way; I don' t  know. Now i n  
other  areas,  before we s t a r t ed  trampling around 
out i n  f r o n t ,  why we could see t h a t  small erosion 
had taken place i n  a r ad ia l ly  outward di rec t ion,  
but i t  had l e f t  no s ignif icant  mark on the  
surface other than jus t  having eroded it away. 
Now, it  was d i f fe ren t  back i n  the--right under 
the  s k i r t  i t s e l f .  It seems a s  though the  surface 
had been baked i n  a streak fashion, and I think a 
couple p ic tu res  on f i l m  w i l l  show t h i s .  But 
t h a t  d i d n ' t  extend out very f a r .  Over. 
Roger, Tranquil i ty.  And t h i s  baked appearance 
t h a t  you've described--at l e a s t  the  suggestion 
i s  t h a t  it w a s  due to  the heat of t h e  engine 
a t  any ra te .  Next subject: did-- 
I bel ieve  so.  
Roger. Next subject :  d id  e i t h e r  of t h e  s o l a r  
panels on t h e  PSE touch t h e  sur face  of t h e  moon 
during deployment? Over. 
I th ink  t h a t  two corners  d id  touch j u s t  when it 
was deployed; both of them d i d n ' t  come ou t  t h e  
same time. It unfolded a l i t t l e  unevenly, and 
of course t h e  t e r r a i n  t h a t  it was on was a l i t t l e  
bit--not q u i t e  a s  l e v e l  a s  it was--as I would 
l i k e  t o  have it. And I th ink  t h a t  two corners  
d id  touch t o  about 1 inch,  on--3/4 t o  1/2 an 
inch  deep, and maybe along the  bottom it might 
have been maybe 3 inches--leaving a small tri- 
angular  coat ing on two of the  corners .  And I 
th ink  these  a r e  on the  western ones. Over. 
Roger. Understand t h e  desc r ip t ion  the re ;  and 
t h e  next subject--on the  two core tubes  which 
you col lec ted ,  how did  the  d r iv ing  fo rce  
required t o  c o l l e c t  these  tubes compare? Was 
t h e r e  any d i f ference?  Over. 
Not s i g n i f i c a n t l y .  I could ge t  down about t h e  
f i r s t  2 inches without much of a  problem, and 
then  a s  I would pound i t  i n  about a s  hard a s  I 
could do it--and t h e  second one took two hands on 
t h e  hammer, and I was put t ing  p r e t t y  good dents  
i n  t he  top  of t he  extension rod--and it j u s t  
wouldn' t go much more than--I th ink  the  t o t a l  
depth might have been about 8 o r  9 inches.  
But even t h e r e  it didn' t --for  some reason--it  
d i d n t t  seem t o  want t o  stand up s t r a i g h t .  I n  
o t h e r  words, I ' d  keep d r iv ing  i t  i n ,  and i t  
would d i g  some s o r t  of hole, but it wouldn' t-- 
j u s t  penet ra te  i n  a  way t h a t  would support i4, 
and keep it from f a l l i n g  over--if t h a t  makes 
any sense a t  a l l .  It d i d n t t  r e a l l y  t o  me. Over. 
Roger, Buzz. I th ink  I ' v e  got t h e  p i c tu re .  You 
ind ica t e  t h a t - - l i t t l e  d i f f e rence  between t h e  
two samples, and t h a t  i n  each case you got  down 
about 2 inches without any problems and then  
had t o  continuing hammering r a t h e r  vigorously 
i n  order  t o  continue d r iv ing  it i n  t o  a  t o t a l  
depth of 8 o r  9 inches, and even a t  t h a t  poin t  
t h e  rods d id  not want t o  s t ay  ver t ica l - - tha t  
they 'd tend t o  f a l l  over on you even a f t e r  pounding 
i n  t h a t  f a r .  Is  t h a t  cor rec t?  
04 18 44 01 CDR 
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04 18 45 32 LMP 
Yeah, t h a t ' s  about it. It wasn't  a  rap id  change 
i n  r e s i s t i v e  fo rce .  And a l s o  I not iced  when I 
took t h e  b i t  o f f ,  t h a t  t h e  ma te r i a l  was q u i t e  
wel l  packed, a  good b i t  darker ,  and i t - - t he  
way it adhered t o  t h e  core tube gave me t h e  
d i s t i n c t  impression of being moist. Over. 
Roger. Understand the general  impression of 
being moist a s  it packed i n  the  core tube. 
Next question: we d id  copy your comments p r i o r  
t o  t h e  EVA of your general  desc r ip t ion  of t h e  
area.  We wonder i f  e i t h e r  of you would have 
any more l e n g t b d e s c r i p t i o n  o r  more d e t a i l e d  
desc r ip t ion  of the general  summary of t h e  geology 
of t h e  area.  Over. 
We' l l  postpone ou r  answer t o  t h a t  one u n t i l  
tomorrow, okay? 
Yes indeed; t h a t ' l l  be f i n e .  J u s t  a  couple more 
here,  and I th ink  these  may not be q u i t e  a s  
lengthy a s  number 7 there .  Can you es t imate  t h e  
s t roke  of the primary and secondary s t r u t s ?  Over. 
Well, I could do it l i k e  t h i s ,  Owen: about a l l  
t h e  s t r u t s  a r e  about equal ly  s troked,  and t h e  
height  from t h e  ground t o  t h e  f i r s t  s t e p  i s  
about 3 f e e t  o r  maybe three and a half feet. 
Roger. Understand, Neil.  Next topic :  j u s t  
a f t e r  landing you pointed out  t h a t  t h e r e  was a 
h i l l  t o  t h e  west along t h e  +Z a x i s  from t h e  LM. 
Are the re  any l a r g e  rocks i n  t h a t  d i r e c t i o n  t h a t  
might block t h e  s o l a r  a r r ay  during the  sunset ;  
as sunset  approaches i n  your l o c a l i t y ,  a r e  
t h e r e  any l a rge  rocks t h a t  might tend t o  obscure 
t h e  ar ray?  Over. 
No, I don ' t  be l ieve  so. I th ink  t h a t  i t ' s  about 
a s  l e v e l  a s  any o the r  a r eas  t h a t  we chose. There 's  
nothing l a r g e  anyway t h a t ' s  going t o  g e t  i n  t h e  
way. 
Roger. Copy. That Is a l so  t h e  way it appeared 
from t h e  t e l ev i s ion ,  I th ink;  and now t h e  f i n a l  
question: you commented, Neil ,  t h a t  on your 
approach t o  t h e  landing spot ,  you had passed 
over a footba l l - f ie ld-s ize  c r a t e r  containing 
r a t h e r  l a r g e  blocks of s o l i d  rock, perhaps 10 o r  
15 f e e t  i n  s i ze .  Can you est imate t h e  d i s t ance  
t o  t h i s  foo tba l l - s i ze  c r a t e r  from your present  
pos i t ion?  Over. 
04 18 46 25 CDR I thought we'd be close enough so tha t  when we 
got outside we could see i t s  r i m  back there ,  
but I couldn't.  But I don' t  think t h a t  we're more 
than a half mile beyond it. That i s  a half mile 
west of it. 
04 18 46 45 CC Roger, so you estimate your present posi t ion l e s s  
than half a mile approximately west of t h i s  l a rge  
cra ter .  Over. 
04 18 46 56 CDR That s correct .  
04 18 46 58 CC Okay; well, t h a t  takes care of the questions 
from our geologists  f o r  tonight, and unless 
you have something e l se ,  tha t  w i l l  be a l l  from 
us f o r  the evening. 
Geologic Summary 
05 03 10 32 CDR And, Houston, Tranquil i ty Base i s  going t o  give 
you a few comments with regard t o  t h e  geology 
question of l a s t  night. We are  landed i n  a 
re la t ive ly  smooth c r a t e r  f i e l d  of elongate 
secondary--circular secondary cra ters ,  most of 
which have r i m s  i r respect ive  of their--raised 
rims--irrespective of t h e i r  s ize .  That s not 
universally t rue .  There are a few of the smaller 
c ra te r s  around, which do not have a d iscernible  
ria. The groundmass throughout the  area is  a 
very f i n e  sand t o  a s i l t .  I ' d  say the thing 
t h a t  would be most l i k e  it on ear th  i s  powdered 
graphite. Immersed i n  t h i s  groundmass a re  a 
wide var ie ty  of rock shapes, s izes ,  textures,  
rounded and angular, many with varying consis- 
tencies: a s  I said ,  I ' v e  seen plain--what looked 
t o  be pla in  basal t  and vesicular basal t ;  others 
with no crys ta ls ,  some with small white pheno- 
crys ts ,  maybe 1 t o  l e s s  than 5 percent. And 
the  bould--we a re  i n  a boulder f i e l d ,  where the  
boulders range generally up t o  2 f e e t ,  with a 
few la rger  than tha t .  Now, some of the boulders 
are  lying on top  of the  surface, some are p a r t i a l l y  
exposed, and some a r e  jus t  barely exposed; and 
our traverse around on the surface, and par t i cu la r ly  
working with t h e  scoop, we've run i n t o  boulders 
below the  surface,  probably buried under several  
inches of the groundmass. 
05 03  1 2  55 CC 
05 03  1 3  05 CDR 
Tranqui l i ty ,  Houston, Roger, very f i n e  desc r ip t ion .  
Now I suspect  t h i s  boulder f i e l d  may h y d  sgme of 
i t s  o r i g i n  wi th  t h i s  l a rge  sharp-edge f $Ekf 1 - r i m  
c r a t e r  t h a t  we passed over i n  f i n a l  descent.  Now 
yesterday I sa id  t h a t  was about t h e  s i z e  of a 
f o o t b a l l  f i e l d ,  and I have t o  admit it was 
a l i t t l e - - l i t t l e  hard t o  measure coming i n ,  but  
I thought t h a t  it might j u s t  f i t  i n  t h e  Astro- 
dome a s  we came by it; and t h e  rocks i n  t h e  
v i c i n i t y  of the--of this blocky-rim c r a t e r  a r e  
much l a r g e r  than these  i n  t h i s  area--some 10 
f e e t  o r  so and perhaps bigger; and they  a r e  very 
t h i c k l y  populated out  t o  about one c r a t e r  diameter 
beyond t h e  c r a t e r  r i m .  Beyond t h a t  t h e r e ' s  
some diminishing, and even ou t  i n  t h i s  a rea ,  t h e  
blocks seem t o  run out  i n  rows and i r r e g u l a r  
pa t t e rns ,  and then the re  a re  f ~ a ~ ~ ~ ]  between them 
where the re  a re  considerably l e g s  su r f ace  evidence 
of hard rocks, Over. 
Quest ions on PSEP loca t  ion and dust during l i f t o f f  
05 17 17 11 CC Roger, Nei 1. We're pllti: some temperature 
r i s e s  on the  passive ,c-lsnllc experiment t ha t  
a r e  a l i t t l e  higher than rlormol and Irere won- 
dering i f  you could ver l l 'y  the deployed posi- 
t i o n .  We understand rt ' s  about 40 f e e t  from 
t h e  LM i n  t he  eleven osc lock  pos i t i on .  Over 
05 17 17 37 CDR NO. I t ' s  about i n  t h e  nine o r  n ine - th i r ty  
pos i t i on ,  and I ' d  say i t ' s  about 50 or  160 f e e t .  
05 17 17 50 CC Roger. Copy. Also, d id  you not ice  - w , t s  t h e r e  
any ind ica t ion  of any dust  cloud a s  you l i f t e d  
o f f ?  Over. 
05 17 18 02 CDH Not very mu(-h. 'i'hcrc \!as c l u j t c  n b i t  of I<il~ll,rlrl  
and p a r t s  of t h r  LM that, wcr~t out i n  a l l  dirr,(c- 
t i o n s ,  usual ly  fo r  g rea t  d is tances ,  a s  f a r  - 1  1 
can t e l l .  But I don ' t  rrmember seeing anyI,li!ng 
of a dus t  cloud t o  speak o f .  
05 17 18 2 1  C C Roger. Understand a l l  you could see  IGLS par+.:; 
of t he  LM going ou t .  W1ia.t was your - your 
f i r s t  - f i r s t  c o ~ ~ n e n t ?  Over. 
05 17 18 35 CDR I don ' t  remember. J u s t  t h a t  t h e  Icaptor~ nnd o ther  
p a r t s  on t h e  LM staging sca t t e r ing  a l l  around t l l ~ y  
a r ea  f o r  g rea t  d is tances ,  but I d i d n ' t  see  much 
dust .  
CC Apollo XI, t h i s  i s  Houston. While you're  wait ing 
f o r  t he  CSM t o  s e t t l e  down and f o r  u s  t o  look 
a t  t h e  tapes  on your l a t e s t  maneuver, would 
you f e e l  l i k e  answering some more quest ions 
with r e l a t i o n  t o  t h e  luna r  surface? Over. 
CW(?)  Go ahead, Houston. 
CC Roger. For 64,000 dollars--we' r e  s t i l l  t r y i n g .  
t o  work out  t h e  Location of  your landing s i t e ,  
Tranqui l i ty  Base. We th ink  it i s  loca ted  on 
LAM-2 Chart a t  J u l i e t  po in t  f i v e  and seven 
point  eight .  Do you s t i l l  have those c h a r t s  
on board? Over. 
CMP(?) Stand by one; t hey ' r e  packed. 
CC Roger. You may not  have t o  unpack i t .  The  
pos i t ion  which I j u s t  gave you i s  s l i g h t l y  
west of West Cra ter .  I guess i t ' s  about two 
t en ths  of a ki lometer  west of it, and we were 
wondering i f  Neil  o r  Buzz had observed any 
add i t i ona l  landmarks during descent ,  l una r  
s t ay ,  o r  ascent  which would confirm o r  d i s -  
prove this. One t h i n g  t h a t  we're wondering 
about i s  t h a t  i f  you were a t  t h i s  pos i t ion ,  
you would have seen t h e  C a t ' s  Paw during t h e  
ascent ,  j u s t  up t o  t h e  nor th  of your t rack .  
Over. 
CDR( ?) We were looking f o r  t h e  Ca t ' s  Paw too,  th inking  
we were probably down range, beyond t h e  Big Z .  
But I th ink  t h a t  i t ' s  l i k e l y  t h a t  t h a t  might have 
been West Cra t e r  t h a t  we went across  i n  landing,  
but--stand by. 
IMP We're hoping, Bruce, t h a t  our 16-millimeter 
f i lm  was working a t  t h a t  point  i n  descent,  and 
w e ' l l  be ab le  t o  confirm our touchdown pos i t ion .  
We thought t h a t  during ascent  we might b e  ab le  
t o  pick up some recognizable objec ts  c lose  t o  
t h e  landing s i t e ,  and we d id  see a  number of  small 
c r a t e r s  and c r a t e r  rows and th ings  l i k e  t h a t ,  which 
we may be ab le  t o  pick out a f t e r  t h e  f a c t ,  but 
we haven't  been able  t o  ye t .  
Okay, X I ,  very good. With respec t  t o  t h e  docu- 
mented sample container:  on t e l e v i s i o n  it 
appeared t o  us a s  though t h e  samples f o r  that. .  
cted container  were i n  f a c t  being--given--being{rstfecr.4 
i n  accordance with some thought o r  cons idera t ion  
being given t o  t h e  rocks themselves; and we 
were 1.rondering i f  you could give any f u r t h e r  
d e t a i l s  from memory about any of  t hese  samples, 
and t h e  context of  t h e  mater ia l  o r  t h e  sur face  
from which they  were taken. Over. 
06 07  39 56 CDR Yes, you remember I i n i t i a l l y  s t a r t e d  on t h e  c u t ( ? )  
s ide  of  t ~ i e  IM t h a t  t h e  TV camera was on, and I 
took a number of  samples of  rocks on the  sur face  
and seve ra l  t h a t  were ju s t  subsurface, and about PO-- 
1 5  t o  20 f e e t  nor th  of t h e  .IN; and than  I r e c a l l e d  
t h a t  t h a t  a r ea  had been probably swept p r e t t y  we l l  by 
t h e  exhaust of  t he  descent engine, so I crossed 
over t o  t h e  southern s ide  of  t he  IM and took a num- 
ber of  samples f r o n  t h e  a rea  around t h e  elongate 
double c r a t e r  t h a t  we commented on and seve ra l  beyond 
t h a t  and t r i e d  t o  t ake  a s  many d i f f e r e n t  types--of 
rock types  a s  I could see by eye--as I could i n  
t h e  shor t  time we had avai lab le .  There were a number 
of o ther  samples t h a t  I had seen e a r l i e r  i n  our s t r o l l  
around t h e  IM t h a t  I had hoped t o  g e t  back and pick 
up and put i n  t h e  documented sample, but I d idn ' t  
ge t  those and I ' l l  be able  t o  comment i n  d e t a i l  
when we ge t  i n  t h e  debrief ing session.  
06 07 41 17 CC Roger. Did you observe any small c r a t e r s  with 
conspicuously blocky rims? Over. 
06 07  41 28 CDR Well, a s ide  from t h e  r e a l  big one t h a t  we went 
over, I guess t h e r e  were none i n  our a rea .  I 
took a s t r o l l  back a f t e r  pu t t i ng  up t h e  PSEP and 
14rhile Buzz was s t a r t i n g  t o  unpack t h e  documented 
samples--took a s t r o l l  back t o  a c r a t e r  behind us 
t h a t  was maybe 70 o r  80 f e e t  i n  diameter and 15 o r  
20 f e e t  deep and took sone p i c tu re s  of  it. It 
had rocks i n  t h e  bottam o f  p r e t t y  good size--con- 
s iderably  bigger t han  any t h a t  were out on t h e  surface 
but t h e r e  w a s  no--apparently a t  '15 f e e t  o r  so  [we] 
had not got  below t h e  r ego l i t h .  We were e s s e n t i a l l y  
showing no bedrock, a t  l e a s t  i n  t h e  w a l l s  of  t h e  
c r a t e r  a t  t h a t  depth. Over. 
Part  B: Paraphrased Geologic Transcript 
Description during Descent 
(approximate GET 04 06 46) 
CDR Jus t  before landing, we flew over a c ra te r  the  s i z e  of a f o o t b a l l  
f i e ld ;  i t ' s  surrounded by a large  number of big boulders and rocks, 
extending out one or two c ra te r  diameters. 
LMP The rocks here appear t o  have jus t  about every va r i e ty  of shape, 
angularity, and granular i ty  you could f ind.  The color va r i es  with 
the  d i rec t ion  you're looking r e l a t i v e  t o  the  zero-phase point .  The 
t e r r a i n  i s  generally almost colorless,  but some of the  numerous 
nearby rocks and boulders appear t o  have some in teres t ing colors. 
0 
 o oust on suggests I 3  i s  pitched up 4.5 .)  
CDR That's confirmed by our l o c a l  observation. 
We were unable t o  pick out landmarks during descent, and I 
haven't ye t  been able t o  pick out landmarks on the  horizon. 
The area  out the  left-hand window i s  a r e l a t i v e l y  l e v e l  plain, 
cratered with a f a i r l y  large  number of c ra te r s  5 t o  50 f e e t  i n  
diameter and l i t e r a l l y  thousands of l i t t l e  c r a t e r s  1 t o  2 fee t  across. 
There a re  some ridges I ' d  estimate a s  20 t o  30 f e e t  high. Several 
hundred fee t  i n  f ront  of us the re  a r e  angular blocks probably 2 f e e t  
i n  s ize .  There's a h i l l  jus t  about on ground t r ack  ahead of us, 
very roughly one-half t o  one mile away. 
CMP At t h a t  very low sun angle yesterday, it looked rough a s  a cob. 
CDR The targeted landing area  r e a l l y  was extremely rough, Mike: 
it was heavily cra tered and had large  numbers of rocks, many of 
which were l a rge r  than 5 o r  10 fee t  i n  size.  So Ire landed long. 
The color of the  l o c a l  surface i s  compa5able t o  t h a t  we observed 
from o r b i t  at a sun angle of roughly 10 . I t ' s  p r e t t y  much 
without color, i.e., gray, but var ies  from white or  chalky gray a s  you 
look toward zero phase t o  considerably darker gray, say ashen 
gray, as  you look perpendicular t o  the  sun. Some of the  nearby 
surface rocks t h a t  have been broken by the  DPS plume a r e  coated with 
t h i s  l i g h t  gray on the  out side, but have a very dark gray in te r io r .  
They could be "country" basal t .  
EVA Descriptions 
GET 
04 13 22 59 CDR descends ladder CDR The +Z s t r u t  i s n ' t  collapsed too  fa r .  
04 13 23 38 CDR a t  foot of ladder CDR The LM footpads a re  depressed i n t o  the  surface about 
1 o r  2 inches. As you get close t o  it, the  surface 
appears t o  be very, very f ine  grained--almost l i k e  a 
powder. 
04 1 3  24 48 CDR s teps  onto surface CDR The surface i s  f ine  and powdery. I can kick it up 
loosely with my toe  It does adhere i n  f ine  layers  l i k e  
powdered charcoal t o  t h e  sole and sides of my boots. 
I only go i n  a small f rac t ion  of an inch--maybe an 
eighth of an  inch, but I can see t h e  footpr ints  of my 
boots and the  t r eads  i n  the  f ine  sandy par t i c les .  
04 13 25 45 CDR t e s t s  mobility CDR The descent engine did not leave a c ra te r  of any size.  
It has about one foot clearance on t h e  ground. We' r e  
on an essen t ia l ly  very l e v e l  place here. I can see 
some evidence of rays emanating from the  descent engine, 
but a very ins ignif icant  amount. 
04 13 27 1 3  LMP feeds out J E C  
04 1 3  28 55 LMF' changes SC f i lm mag 
04 13 30 23 CDR i n s t a l l s  camera on 
RCU bracket 
CDR I t ' s  qui te  dark here i n  the  shadow and a l i t t l e  hard f o r  
me t o  see t h a t  I have good footing. 
04 1 3  30 53 CDR takes pictui-es 
04 13 33 27 Contingency sampling 
IMP Contingency sample i s  taken. Looks l i k e  i t ' s  a l i t t l e  
d i f f i c u l t  t o  dig through t h e  [ s u r f i c i a l  c r u s t ? ] .  
CDR This i s  a so f t  surface, but here and there  where I 
plug with t h e  contingency sample col lector  I run 
i n t o  a very hard surface, but it appears t o  be very 
cohesive material  of the  same sor t .  I 'll t r y  t o  get  a 
rock o r  two i n  here. 
CDR A l o t  of the  hard rock samples out here have what appear 
t o  be ves ic les  i n  the  surface. Also 1 am looking a t  
one now t h a t  appears t o  have some sor t  of phenocrysts. 
The contingency-sampler handle pushes i n t o  the  surface 
about 6 t o  8 inches. 
CDR I t ' s  p r e t t y  easy t o  push in. I ' m  sure I could push 
it i n  far ther ,  but i tf  s hard fo r  me t o  bend down fa r the r  
than tha t .  
04 1 3  36 32 CDR stows contingency 
sample 
04 13 37 40 LMP s e t s  SC t o  1 frame/ 
se c 
04 1 3  39 11 LMP descends t o  surface; 
CDR watches and photos 
LMP 
04 13 43 47 CDR and rsllP inspect IM 
IMP Right i n  t h i s  area I don't th ink t h e r e ' s  much of 
anything but f ine  powder. It clods together; i t ' s  hard 
t o  t e l l  whether i t ' s  a clod or  a rock. 
CDR You can kick it up. 
LMP checks h i s  
mobility 
04 13  45 45 
CDR and DIP inspect 
04 1 3  48 30 LMP checks balance; 
CDR works on MESA 
LMP Yeah, and it bounces and then. . . 
INP Getting my s u i t  d i r t y  a t  t h i s  stage. 
There's a s l i g h t  tendency t o  [ f a l l ]  backwards due 
t o  the very s o f t  texture .  
CDR You're standing on a big rock the re  now. 
IN IMP This pad sure didn' t  . 
There's absolutely no c r a t e r  the re  a t  a l l  from the  engine. 
I wonder i f  t h a t  r i g h t  under the  engine i s  where the  
probe might have h i t  [moving t o  t h e  side l i k e  t h a t ] .  
CDR I think t h a t r  s a good representation of our sideward 
veloci ty  a t  touchdown. It folded(?)  the  probe. 
I.l@ See t h a t  probe on t h e  -Y s t r u t ?  Broken off  and bent 
back up. 
CDR The other two both bent over. 
LMP Poor v i s i b i l i t y  r igh t  here without the  v isor  up--pretty 
dark. It looks l i k e  here ' s  the  surface of a rounded 
rock. Incidentally,  these  rocks have a very powdery 
surface. They're r a the r  sl ippery,  because t h e  powder, 
when it' s on there ,  f i l l s  up a l l  t h e  l i t t l e  pores, so 
you tend t o  s l i d e  over it r a t h e r  eas i ly .  
Traction seems qu i t e  good -- [in t h i s  area] .  
Here's a purple rock with very small sparkly fragments 
tha t  a r e  [ t h e  rock], [especial ly strong] i n  places. 
I would make a f i r s t  guess of some b i o t i t e .  S o i l  com- 
pacts  underneath - - - - . You don't s ink down more 
than a quarter  of an inch. 
04 13 50 59 CDR changes TV lens  
04 1 3  52 19 CDR unveils plaque 
04 13 53 38 LMP ge t s  camera 
04 1 3  53 53 LMP I ' m  a f r a i d  these so f t  materials a r e  going t o  get [ the  
camera 1 dusty. 
The surface material  [ i s ]  powdery. I don't know i f  you 
can [see t h e ]  smudges on my. gloves. The material i s  
very much l i k e  a very f ine ly  powdered carbon; i t ' s  p re t ty  
sooty ( ? ) looking. 
04 1 3  54 58 UXF p u l l s  out TV cable; 
CDR c a r r i e s  out camera 
04 1 3  58 22 LMF s t a r t s  on SWC 
04 1 3  59 28 CDR pans TV 
rrJrP The -Y s t r u t  t raveled from r igh t  t o  l e f t .  
CDR Something in teres t ing i n  t h e  bottom of t h i s  l i t t l e  c ra te r  
here. It may be. . . 
LMP That's a l l  t h e  cable we have f o r  going out. I' 11 s t a r t  
working on t h e  so la r  wind. 
CDR That i s  the  f i r s t  p ic ture  i n  panorama, taken just  about 
north northeast . 
Okay, I ' m  going t o  move it. 
CC Okay, we got t h a t  one. 
CDR This one i s  r igh t  down s m ,  s t ra igh t  west. Can you see 
an angular rock i n  the  foreground, st icking up out of 
t h e  s o i l ?  
CC Yes. And it looks l i k e  the re ' s  a much smaller rock a 
couple of inches t o  the  l e f t  of it. 
04 14  01  26 has t a b l e  out, 
bag deployed 
CDR Right. Beyond t h a t  rock about 10 fee t  i s  an even l a rge r  
rock, t h a t  i s  very rounded. The rock c loses t  t o  you-- 
the  one t h a t  s t i c k s  about a foot out of the  sand--is about 
1.5 f ee t  long and 6 inches thick,  but i t ' s  standing on 
edge. 
This view i s  s t r a igh t  south. 
CC Roger. We see the  LM shadow. 
CDR The l i t t l e  h i l l s  jus t  beyond the  LM shadow a re  a p a i r  of 
elongate c ra te r s .  The p a i r  together i s  probably 40 fee t  
long, 20 fee t  across, and 6 f e e t  deep. We'll probably 
describe them more f u l l y  l a t e r .  
04 14  02 22 CDR o r i en t s  TV camera 
Ln 
Co 04 1 3  03 20 LMP f in ishes  deploying 
SWC 
LKP Some of these  small depressions a re  p re t ty  s o f t  (?) ,  and 
you tend t o  sink i n  about 2 or  3 inches. I see what the  
Surveyor p ic tures  showed when t h e  scoop moved the  sur-  
face s o i l :  force i s  transmitted through a surface 
crus t ,  so t h a t  small t h r u s t s  a re  developed 5 o r  6 inches 
away from the  scoop--or, i n  t h i s  case, from my foot .* 
CDR I n  s o f t  spots, where our foo tp r in t s  were nearly an inch 
deep, the  s o i l  i s  very cohesive, and r e t a i n s  a slope of 
0 
about 70 on the  s ide  of the  footpr in t .  
04 14  06 30 CDR and LMP 
deploy f l a g  
04 14  1 3  1 5  UQ evaluates mobility 
04 14  16 09 CDR and LKP converse 
with President 
LMP When I kick t h e  surface material,  most of the  p a r t i c l e s  
leave with about the  same veloci ty  and angle of departure, 
and a large  proportion of  them impact about the  same 
distance out --several . Some, of course, impact 
a t  d i f fe ren t  distances, depending on t h e i r  i n i t i a l  t ra jec tory .  
04 14  21 24 IMP evaluates v i s i b i l i t y  
04 14 25 09 LMP evaluates thermal 
e f f e c t s  
IMP The blue color of my boots has been completely obscured 
by t h e  grayish cocoa color of t h e  dust. It seems t o  
be covering most of  the  l i g h t e r  part of t h e  boot- - - - 
color t h a t  - - - - very f ine  pa r t i c l e s .  
IMP A s  I look around t h e  area ,  t h e  contras t  i n  general  i s  
[obl i tera ted(?  ) ] completely, by v i r tue  of the  shadows 
almost - - - -. Looking down sun, t h a t  i s ,  at zero 
phase, t h e r e ' s  a very l i g h t  gray halo around the  shadow 
of my helmet. The contras t  i s  s trongest  when you look 
across sun, because the  surrounding color i s  s t i l l  f a i r l y  
l igh t .  Looking i n t o  t h e  sun, t h e  l a rge r  amount of shadowed 
areas  looking toward us, t h e  general  color of the  
i s  darker than when looking across sun, b a t  t he  contrast  
i s  not great .  
*The dusty a rea  t h a t  we've kicked up i s  considerably darker 
than undisturbed areas,  as was the  case with Surveyor. 
The same i s  t r u e  looking cross sun i n t o  t h e  a rea  
disturbed by our footpr in ts ;  the re  much of t h e  surface 
material  has a greater  contras t  than the  undisturbed 
areas. 
I 'll be taking a panorama 30 t o  40 fee t  out from the  +Z 
s t r u t .  There a r e  two c r a t e r s  i n  t h i s  area. One i s  
about eleven o'clock from t h e  spacecraft and i s  30 t o  
35 fee t  [across]  and severa l  [rocks and] boulders 6 t o  
8 inches across. 
*(considerably paraphrased) 
04 14  35 56 CDR sea l s  bulk sample 
04 14  39 56 LMP inspects LM; 
CDR photos bulk- 
sample area  
04 1 4  48 04 IMP photos +Y s t r u t  
04 1 4  48 48 
04 14  51  29 
CDR and i2.P at -Z s t r u t  
CDR takes  camera 
W and CDR(?) a t  SEQ bay 
LMP I ' m  now near t h e  -Y s t r u t  taking some 
-- 
~ h o t  0- 
graphs. 
CDR There i s  no evidence of a problem underneath t h e  LblI due 
t o  e i t h e r ( ? )  engine exhaust o r  drainage of any kind. 
IMP A l l  four footpads have penetrated surpr is ingly  l i t t l e .  
I ' d  estimate they've penetrated 2 or  3 inches below the  
surface. 
CDR A t  t he  most; t h a t  Y s t r u t  the re  has probably penetrated 
even l e s s  than t h a t .  
W This one pic ture  taken a t  t h e  r i g h t  r ea r  of the  LM 
looking at the  DPS s k i r t  shows a s l i g h t  darkening of 
the  surface color. There's a very s l i g h t  etching or  
erosion of the  surface, even though on &scent, both of 
us saw large  amounts of f i n e  dust p a r t i c l e s  moving out. 
We expected t o  see outgassing from t h e  surface a f t e r  
engine shutdown, but I ' ve  been unable t o  ve r i fy  tha t .  
We a r e  taking a s tereo p a i r  at t h e  -Z s t r u t ,  which 
w i l l  [show] how small the  force of our impact ac tua l ly  
was. 
Bet ter  get  some closeup pic tures  of t h a t  rock. 
CDR 
IMP 
CDR and I%LP move 3 t o  PSEP, LR area  
LMP 
CDR 
lrMP 
CDR 
LMP 
LMP 
Panorama i s  complete at t h e  IN seven-thirty posi t ion a t  
about 60 fee t .  
Have you got us a good a rea  picked out? 
I think out on t h a t  r i s e  r igh t  out the re  i s  probably 
a s  good a s  any. 
Right over here? 
You'll probably have t o  s t ay  on the  high ground there.  
Watch it, t h e  edge of t h a t  c r a t e r  i s  r e a l l y  s o f t .  
Yeah, t h a t ' s  r e a l  so f t  there,  i s n ' t  it. 
Let ' s  get  a couple of  closeups on these  qui te  rounded 
large  boulders . 
We ' r e  about 40 f e e t  out. I' d say out t o  t h e  end of t h a t  
next. . . 
I t ' s  going t o  be a l i t t l e  d i f f i c u l t  t o  f ind  a good 
l e v e l  spot here. 
Won't t h e  top  of t h a t  next l i t t l e  r idge the re  be a p r e t t y  
good place? 
How about I put t h e  LR cubed r igh t  about here? 
CDR A l l  r igh t .  
W I a m  going t o  have t o  get  on t h e  other side of t h i s  
rock here. 
CDR I would go r i g h t  around t h a t  c r a t e r  t o  your l e f t  there .  
I s n ' t  t h a t  a l e v e l  spot there?  
W I think t h i s  r igh t  here i s  jus t  a s  level .  
CDR Okay. 
LMP l eve l s  PS P; 
cDR l eve l s  LR 3 
CDR photos PSEP leve l  
04 1 5  15 13  
LMP g e t s  f i r s t  core 
tube, s t a r t s  second; 
CDR prepares SRC 
CDR and LMP cap 
core tubes 
04 15 20 04 
04 1 5  22 34 
CDR t r a n s f e r s  up 
second SRC. 
These boulders look l i k e  basal t .  They contain about 
2 percent white crys ta ls .  What I cal led  "vesicles" 
before a r e  probably ac tua l ly  small c ra te r s :  they look 
l i k e  l i t t l e  impact c r a t e r s  where BB shot has h i t  the  
surface. 
LMP Notice how hard I have t o  h i t  t h i s  core tube t o  drive it 
i n  about 5 inches. 
It almost looks wet. 
CDR I didn ' t  get  a s tereo p a i r  of t h e  core tubes, but they 
were taken very near the  so la r  wind. 
W Both core tubes a re  properly capped now. 
CDR I ' m  picking up severa l  pieces of r e a l l y  vesicular  
rock out here now. 
That b i lge  from t h e  U C  i s  f a l l i n g  a l l  over me while I ' m  
doing t h i s .  
Ten-question Debriefing (GET 04 18 33 59 t o  04 18 46 58) 
CDR The yaw of the  IM i s  exactly 13' l e f t  of the  nominal fhight plan; and 
looking a t  the  shadow, I think we're probably about 13 l e f t  o f  it. 
Ib.IP We got a good b i t  of groundmass i n  the  bulk sample, plus a sizeable 
number of selected rock fragments of d i f ferent  types. 
We got some of the  bulk sample from as deep as  3 inches i n  t h e  area  
where I was looking at var ia t ion with depth; the re  r e a l l y  was an 
appreciable difference, and I didn't run in to  any hard bed. A t  other 
times and i n  other areas, I couldn't get  down more than an inch o r  
two. 
LMP I n  t h e  second SRC we have the  two core tubes, the  solar-wind f o i l ,  
and a big sample bag about half  f u l l  of  assorted rocks t h a t  I picked 
up hurriedly from around the  area. I t r i e d  t o  get  a s  many representa- 
t i v e  types as  I could, 
LMP The rays from the  DPS engine t h a t  I saw a t  the  a f t  end of t h e  IdvI 
appeared t o  be a good b i t  darker than the  surrounding surface, and they 
had d i rec t  sunlight on them. The material  seemed t o  have been baked 
somewhat and scattered rad ia l ly  outward; but t h i s  feature extended no 
more than 2 o r  3 fee t  from the  engine s k i r t .  
The difference i n  appearance doesn't necessari ly mean t h a t  subsurface 
material  was uncovered; the  material might have been baked or  made more 
cohesive somehow, or  have flowed together. Before we s ta r t ed  trampling 
around out i n  front,  we could see t h a t  a l i t t l e  erosion had taken 
place i n  a rad ia l ly  outward direction.  But it l e f t  no s ignif icant  
mark on the  surface, other than just  eroding it. 
Right under t h e  s k i r t ,  it was di f ferent :  t h e  surface there  seems t o  
have been baked i n  streaks.  I think a couple of our photos w i l l  show 
that .  That didn' t  extend out very far .  The baked appearance w a s  pro- 
bably due t o  the  heat of the  engine. 
W I think tha t  two corners of t h e  PSE so la r  panels touched when it tras 
deployed. The panels unfolded a b i t  unevenly, and t h e  t e r r a i n  was 
not qui te  level .  I think t h a t  two corners d id  touch. . . , leaving 
a small t r iangular  coating on two of t h e  corners; and I think these 
a re  on t h e  western ones. 
LMP The force required t o  drive t h e  two core tubes didn't d i f f e r  s i g n i f i -  
cantly. I could get down about 2 inches without much of a problem. 
But then I ' d  pound as  hard as  I could. The second tube took both hands 
on the  hammer, and I put p re t ty  good dents i n  t h e  top  of t h e  extension 
rod. It wouldn't go i n  more than 8 o r  9 inches. Even a t  t h a t  depth, t h e  
tube wouldn't stand up s t ra ight .  I n  other words, I ' d  keep driving it 
in, and would dig so r t  of a hole, but it wouldn't penetrate i n  a way 
t h a t  would support it and keep it from f a l l i n g  over. 
There wasn't a rapid change i n  r e s i s t i v e  force. When I took t h e  b i t  
off ,  the  material was qui te  well  packed and a good b i t  darker. The 
way it adhered t o  the  core tube created t h e  d i s t i n c t  impression of 
i t s  being moist. 
CDR A l l  the  s t r u t s  were about equally stroked. The height o f  t h e  f i r s t  
s t ep  was about 3 t o  3.5 feet .  
I611P The solar  array would not be shaded by the  h i l l  t o  the  west t h a t  we 
noted just  a f t e r  landing, nor by any large  rocks off  i n  t h a t  direction.  
That area  i s  about as l e v e l  as any other. 
CDR I though we'd be close enough t o  the  football-f ield-sized c r a t e r  
so tha t  we could see i t s  r i m  when we got outside, but I couldn't. 
But I don't think we're more than a half  mile beyond, t h a t  i s ,  west 
of it. 
Geologic Summary (GET 05 03 10 32 t o  05 03 14  16) 
CDR We're landed i n  a re la t ive ly  smooth c r a t e r  f i e l d  of c i rcu la r  secondary 
cra ters ,  most of which have ra ised r i m s  i rrespective of t h e i r  s ize .  
That's not universally t rue ,  however: a few of t h e  smaller c r a t e r s  do 
not have discernible rims. 
The groundmass throughout the  a rea  i s  very f ine  sand t o  silt .  
The thing t h a t  would be most l i k e  it on Earth is  powdered graphite. 
Immersed i n  t h i s  groundmass i s  a wide var ie ty  of rock shapes, s izes ,  
and textures;  the  rocks are  both rounded and angular, and many have 
varying consistencies. There i s  apparently both vesicular and non- 
vesicular basal t .  Some rocks a re  aphanitic, others have about 1 t o  
5 percent small white phenocrysts. 
We are  i n  a boulder f i e ld ,  with boulders generally l e s s  than 2 feet ,  but 
a few are  larger.  Some of the  boulders l i e  on the  surface, some are  
pa r t ly  exposed, and some just  barely exposed. I n  our t raverse ,  part icu- 
l a r l y  when using the  scoop, we've run i n t o  boulders below the  surface, 
probably buried under several  inches of groundmass. 
Many of the  boulders may be derived from the  football-f ield-sized 
crater) which has a sharp, block r i m .  I ' d  revise my e a r l i e r  estimate 
of diameter t o  say t h a t  a s  we came over it, I thought it might jus t  f i t  
i n  t h e  Astrodome. The rocks near t h a t  c r a t e r  are  much l a rge r  than those 
i n  t h i s  area; they ' r e  10 f e e t  or  so, perhaps bigger. They're very 
th ick ly  populated out t o  about one c r a t e r  diameter beyond the  r i m .  Beyond 
t h a t ,  the  population diminishes, but even out i n  t h i s  a rea  the  blocks 
seem t o  extend i n  rows and i r r egu la r  patterns,  with paths between . 
them having considerably l e s s  evidence of hard rocks on the surface. 
Questions on PSEP Location and Dust during Lif toff  (GET 05 17 17 01  t o  
05 1.7 18 50) 
CC Apollo X I ,  Houston. We have a couple of questions. F i r s t :  we 
have a s l i g h t l y  abnormal temperature r i s e  on the  passive seismic 
experiment. Could you ve r i fy  i t s  pos i t ion a s  40 fee t  from t h e  Ts\I 
i n  t h e  eleven o'clock posit ion? 
CDR No--itls about i n  the  nine t o  n ine- th i r ty  posi t ion about 50 or  60 
f e e t  out. 
CC Roger. Second question: was the re  any indicat ion of a dust cloud 
during l i f t o f f ?  
CDR Not very much. Quite a b i t  of Kapton and p a r t s  of t h e  LM apparently 
went out i n  a l l  directions,  usually f o r  great  distances.  But I don't 
remember seeing anything of a dust cloud. 
CC We're s t i l l  t ry ing  t o  work out the  locat ion of your landing s i t e ,  
T r a n q u i l l i t y  Base. We think it i s  located on the  LAM-2 chart at 
J u l i e t  point f i v e  and seven point eight .  That posi t ion i s  about 
0.2 km west of West Crater. We were wondering i f  Neil or  Buzz 
had observed any addi t ional  landmarks during descent, lunar stay,  or  
ascent t o  confirm or  disprove t h i s  location. Specifically,  i f  you 
were a t  t h i s  location,  you would have seen the  Cat 's  Paw during 
ascent, lying jus t  north of your t rack.  
CDR We didn't see the  Cat's Paw, although we were looking f o r  it, too, 
thinking we were probably downrange--beyond t h e  Big Z. But t h a t  
probably was West Crater t h a t  we flew over i n  landing. 
-
L%P We're hoping Bruce, t h a t  our 16-mm f i lm w i l l  confirm our touchdown 
position. We thought t h a t  during ascent we might be able t o  pick out 
some recognizable objects  near the  landing s i t e ,  and we did see a num- 
ber of small c ra te r s ,  c ra te r  rows, and th ings  l i k e  t h a t .  We may be 
able t o  locate  these on the  maps l a t e r ,  but we haven't been able  
t o  yet .  
CDR 
CDR 
We selected t h e  documented samples with some care. I s t a r t e d  on t h e  
side of t h e  LM t h a t  the  TV camera was on. I took a number of rock 
samples on the  surface and several  jus t  below the  surface about 15 t o  
20 f ee t  north of the  M. Then I reca l l ed  t h a t  t h e  area  had probably 
been swept p r e t t y  ?re11 by the exhaust of the  descent engine, so I crossed 
over t o  the  south s ide  of the  M and took a number of samples from the  
area  around t h e  elongate double c r a t e r  and severa l  beyond tha t .  I 
t r i e d  t o  se lec t  as  many d i f ferent  rock types a s  I could i n  the  short  
time available.  Ear l ier ,  i n  our s t r o l l  around t h e  IN, I' d seen a 
number of other samples t h a t  I hoped t o  get  back t o  and col lec t  f o r  
the  documented sample, but I didn ' t  get  them. 
We didn ' t  see any small c ra te r s  with conspicuously blocky rims-- 
only the  one c ra te r  t h e  s i ze  of a foo tba l l  f i e ld .  After  putt ing up 
the  PSEP, while Buzz was s t a r t ing  t o  unpack the  documented sample 
container, I s t r o l l e d  back t o  a c ra te r  behind us, 70 t o  80 fee t  i n  
diameter and 1 5  t o  20 fee t  deep. I took some pic tures  of  it. It had 
p re t ty  good-sized hard rocks i n  the  bottom--bigger than any out on 
the  surface. But the re  wasn't any bedrock exposed--at l e a s t  not i n  
the  c ra te r  walls. 
